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1.0 Statement of Policy

It is the policy of Analytical Mobile Services, Inc. (AMS) to maintain a Total Quality
Management (TQM) program throughout the company. This philosophy dictates the
implementation of standard operating procedures and quality assurance protocols for
AMS' mobile analytical laboratory. This Quality Assurance (QA) manual provides a
detailed explanation of work practices adhered to in the mobile iaboratory to assure
compliance with acceptable operating and quality assurance procedures.

The specific objectives of this QA program are as follows:

1.)  Maintain adequate custody records from initial sample receipt and storage
through reporting and archiving of results

2.) Use adequately trained personnel to analyze all samples by approved
methods

3) * Produce defensible data with associated documentation to show each
system was calibrated and operating within precision and accuracy
control limits

4) Document all the above actlivities in order that all data can be
independently validated.

AMS’ mobile laboratory intends to follow all procedures referenced in this plan and to
conform to EPA and state regulatory agency guidelines for each samiple analyzed. Any
changes in EPA or other regulatory procedures will be incorporated during periodic
revistons of this plan.

This QA plan was developed using the guidelines presented in the foliowing manuals:
“Quality Assurance Principles for Analytical Laboratories,” AOAC 19891; and “Interim
Guidelines and Specifications for Preparing Quality Assurance Project Plans,” EPA
1983.

The purpose of this document is to assure all analyses performed by AMS' mobile
laboratory are done to exacting specifications and meet all applicable QA requirements.
The consistent delivery of high quality, defensible results with the appropriate QA/QC
data is the ultimate goal of AMS’ mobile laboratory. Strict adherence to the work
practices addressed herein is the method chosen to obtain that goal.



2.0 Organizational Structure and Responsibilities

The individuals associated with the mobile laboratory are chosen based upon their
relative experience, educational background and their ability to successfully meet their
responsibilities within the laboratory.

2.1 Laboratory Chemist

The chemist employed to operate the mobile laboratory will possess, at a minimum, a
BS degree in Chemistry or directly related field. The chemist is directly responsible for
the following faboratory functions:

.} Individual sample analyses

) Equipment maintenance and calibration
.} Standard and reagent preparation

. Initial verification of analytical data

HWN

The chemist is also responsible for generating all applicable QA/QC data and attaching
it to the raw analytical data gathered during analysis. The chemist is solely responsible
for all data generated during analyses and is the person who issues the analytical
reports along with all requested QA/QC documentation.

2.2 Laboratory Manager
The laboratory manager will possess, at a minimum, a BS degree in Chemistry or

related field and have three or more years of direct laboratory management experience.
The laboratory manager is responsible for the following job functions:

1.)  Data quality

2)  Equipment and supplies procurement

3.) Client relations and marketing

4))  Scheduling of work

5.)  Final review and verification of all reports

The laboratory manager is ultimately responsible for the day-to-day operations of the
mobile laboratory. He/she is the primary point of contact with all clients and project
contractors. He/she reports directly to the president of the company.



3.0 Sample Handiing Procedures

The laboratory chemist is responsible for the receipt, login and proper storage of all
samples submitted to the mobile laboratory for analysis. Samples received by the
mobile laboratory must be accompanied by a completed chain of custody form.
Accepted samples will immediately be logged in using the chain of custody and then be
stored in the refrigerator until ready for analysis.

3.1  Chain of Custody Procedures

Every set of samples submitted to AMS' mobile laboratory will be accompanied by a
completed chain of custody form. At minimum, this form will contain the following:

.)  AMS project number

)  Client/project name

}  ldentification of person(s) performing sampling
}  Individual sample identification

}  Date and time sampling occurred

) Individual sample type and quantity

Y}  Analyses requested for each sample

8.)  Signature of person relinquishing samples

9.) Date and time samples are submitted

1
2.
3.
4.
5.
6.
7.

Any additional information related to the samples should be included in the “Remarks”
column on the far right side of the form. The chain of custody form contains a white top
sheet with yellow and magenta carbon copies underneath. The magenta copy should
be retained by the person submitting samples to the tab. A photocopy of the standard
chain of custody form used by AMS' mobiie laboratory is found in Appendix .

3.3 Sample Receipt and Login

All samples received at the maobile laboratory are logged in through the chain of custody
in use for the specific project. The use of unique sample numbers is not necessary in
the mobile lab setting due to the absence of samples from other projects. The lab
performs work exclusively for the client on-site and analyzes their samples only. This
makes it impossible for samples to be mixed up with samples from other jobs. The lab
chemist visually inspects each sample for any discrepancies between the information
listed on the chain of custody form and the information on the sample label. During this
process samples are never left unattended.



3.5 Sample Preservation, Storage and Disposal

Samples taken in the field and immediately submitted to AMS’ mobile {aboratory for
analysis are typically not preserved other than being stored at 4° Celsius. This is due to
the laboratory being instantly accessible and the analysis typically being carried out
within the hour. If, however, it is apparent that samples submitted will be subjected to
holding time prior to analysis, acidification of volatile organic samples should be
performed. Typically, a sulfuric acid solution is used to lower the pH of a water sample
to <2. This acidification is only necessary for samples taken for volatile organic
analysis. Holding time for a preserved volatile organic sample is 14 days (stored at 4
C) and 7 days (stored at 4 C) for semi-volatile organic analysis.

Once samples have been successfully received by the mobile laboratory, they are
either analyzed immediately or stored in the laboratory refrigerator. The refrigerator is
temperature monitored by a thermometer with readings recorded twice a day. All
samples are analyzed within the guidelines for holding time as recommended by EPA.

Samples are held under chain of custody procedures for thirty days at which time the
samples are segregated into various waste streams grouped for disposal by a licensed
waste removal firm.



4.0 General Laboratory Procedures

in order to assure all samples received by the mobile analytical laboratory are analyzed
in a consistent manner, EPA-approved methods are employed for all analyses. All test
results are reported at the level of accuracy and precision stated in the test methods.
Various standard operating procedures are used to maintain the level of consistency
required for acceptable analytical results. These may include glassware preparation,
standard analysis procedures, reagent preparation, instrument calibration and
instrument maintenance.

4.1 Sample Bottle Preparation

All sample containers are purchased pre-cleaned according to EPA specifications
through commercial suppliers such as Eagle Picher and I-Chem. All sample containers
are used only once.- After use, AMS rinses the containers and sends them to an
appropriate recycling center.

4.2 Analytical Glassware Preparation

All glassware used for analysis in the mobile laboratory is cleaned after each procedure
according to EPA recommendations. The steps taken in the cleaning process are as
follows:

1.)  Rinse glassware as soon as possible after use with the last solvent
utilized.

2.)  Allow glassware to vent and then wash with an Alconox/water sofution.

3.)  Triple rinse glassware with tap water and de-ionized water.

4.) Final rinse with HPLC grade methanol.

5.) Rinse with solvent to be used immediately before beginning procedure.

4.3 Reagent Preparation

All reagents and solvents used by AMS' mobile laboratory are purchased from
reputable commercial suppliers such as Fisher Scientific, Aldrich or Supelco. All
solvents used in preparatory procedures are the highest purity available and meet all
criteria for use in GC/MS procedures.

4.4 Analytical Standards

All standards used for internal and external calibrations are purchased from reputable
commercial suppliers such as Supelco or Fisher Scientific. Internal standards,
surrogates, matrix spikes, etc., are purchased as Separate Source Standards with
accompanying QA/QC data packets. This process enables AMS’ mobile iaboratory to



meet EPA requirements for using calibration and quality control reference sampies from
separate or independent sources in performing environmental analysis.

4.5 Standard Analytical Procedures

All procedures carried out in AMS' mobile laboratory utilize state-of-the-art analytical
equipment and follow methods found in EPA’'s SW-846 publication, 3rd edition. In
particular, Methods 3510, 3550, 5030, 8260 and 8270 are used by AMS' mobile
laboratory as guidelines for writing individual Standard Operating Procedures (SOP).
Copies of AMS' SOP for volatile and semi-volatile organic analysis can be found in
Appendix II.

4.6 Instrument Calibration and Maintenance

Specific calibration procedures are contained in the SW-846 methods and are followed
for the applicable method. In general, initial calibration requirements are five point
calibration curves with continuing calibration standards run at an _intermediate
concentration.

Instrument re-calibration is performed when continuing calibration checks indicate that a
new variable has been introduced into the analysis or instrument drift has exceeded
compensation limits. To assure a greater degree of confidence in the results, Separate
Source Standards (as described in Sect. 4.4) are used exclusively.

Preventative maintenance is performed regularly and as recommended by the
manufacturers. In particular, injection port consumables are changed weekly, columns
are changed as needed, the MS ion source is cleaned as needed and vacuum pump oil
is changed annually. Log books of routine maintenance are kept in the laboratory and
updated as necessary. The major pieces of equipment found in AMS’ mobile laboratory
are as follows:

1) GC/MS No. 1: Hewlett-Packard 5890 Series 11/5972

2))  Auto-sampler: Hewlett-Packard 7673b

3.) Data System: Hewilett-Packard GC Chemstation with Enviroquant
4) GC/MS No. 2: Hewlett-Packard 5890 Series 11/5972

5.) Purge & Trap: Tekmar 3000 with Precept auto-sampler

6.)  Sonicator: Fisher 550 Sonic Dismembrator



5.0 Analytical Quality Control

The key to a successful QA/QC program is strict adherence to the program during all
phases of the project, including: sample storage, analysis, results validation and
reporting. Laboratory quality control checks are part of each laboratory analysis and
meet or exceed all applicable requirements.

5.1 Laboratory QC Checks

The laboratory employs control samples to assess the validity of the analytical results.
Determination of the validity of sample results is based on the acceptance criteria being
met by the control samples. The acceptance criteria for each type of control sample are
defined in the appropriate method SOP. These acceptance criteria are per method
requirements. Laboratory control samples which are processed in AMS’ mobile
laboratory are as follows (where applicable):

1.) Lab Control Standards: Blank spikes or lab control standards will be
processed and analyzed per method requirements with each batch of
samples. .

2) Surrogates: Appropriate surrogates will be added to all samples,
standards and blanks.

3.) Matrix Spikes: Matrix spikes will be anaiyzed with each batch at a
frequency of §% of samples. If a method does not specify matrix spiking
compounds the SW-846 matrix spiking compounds will be used. Matrix
spikes containing all compounds will be analyzed quarterly to generate
accuracy and precision limits.

4) Matrix Spike Duplicates: Matrix spike duplicates will be analyzed with
each batch or at a frequency of 5% of samples. Precision data are
obtained only on the matrix spiking compounds.

5.2 Precision and Accuracy Limits

Control charts for precision and accuracy are initiated for each parameter upon method
validation. Charts contain control limits (defined as + 3 standard deviations). Control
limits are updated annually for all parameters. Fomulas used for calculations of
precision and accuracy are as follows:

Precision: Relative percent difference is used to express precision between
two replicate values. Precision data are derived from duplicate matrix spike
results. The relative percent difference (RPD) is calculated as follows:

RPD= (V1 -V2) x 100
(V1+V2)/2



where V1 and V2 are values obtained by analyzing duplicate samples.

Accuracy: Accuracy control limits are produced from spike data. Percent
recovery is used to express accuracy. The percent recovery (%R) is calculated

as follows:
%R= (R1-R2) x 100
R3
where: R1 = value obtained by analyzing the sample with the spike

added
R2 = value obtained by analyzing the sample
R3 = concentration of spike added to the sample

53 Method Detection Limits

Method detection limits (MDL) are determined for ali analyses currently performed by
AMS’ mobile laboratory. These limits are calculated according to the procedures set
forth in SW-846.

Since MDL are based on the analyses of standards in reagent water they may not be
useful in repotting data for environmental samples. Thus, practical quantitation limits
(PQL) may be used for reporting a non-detected parameter. PQL are defined as the
lowest level that can be reliably achieved within specified limits of precision and
accuracy during routine laboratory operating conditions.



6.0 Data Reporting Quality Assurance

Quality assurance of reports within the iaboratory consists of data review and report
proofreading. The chemist's knowledge and experience with the requisite analysis and
built-in quality control checks are a large portion of the overall quality process for AMS'
mobile laboratory.

6.1 Corrective Action Measures

Any deviations from AMS' Standard Operating Procedures (SOP) must be noted and
approved by the iaboratory manager. If there are deviations in the QC that result in a
standard sample being considered unacceptable then corrective action must be taken
to assure that the same problem does not recur and the original deviation is corrected.

If, upon completion of an analysis, the quality control samples indicate the procedure
fails the required quality control definitions, the analysis is defined to be out of control.
The chemist and lab manager will gather ali raw data and attempt to identify the cause
of the problem. Once this has been determined, a discrepancy report will be issued by
the laboratory manager to all interested parties.

6.2 Report Generation

In general, the chemist performing the analyses will be the person responsible for
generating and issuing the analytical reports. In most instances, the laboratory
manager will have an opportunity to review reports before issue to clients. Due to the
nature of on-site work, however, peer review of reports may not always be feasible.
Copies of analytical reports for EPA Methods 8260 and 8270 can be found in Appendix
Il

6.3 Data Archives
All pertinent information (raw data, quantitation reports, QA/QC reports and final

analytical reports) is archived on backup computer disks and held for a period of ten
(10) years.



Chain of Custody

Analytical Mobile Services, Inc.
18 Timber Marsh Lane

Hilton Head Island, SC 29926
Telephone: (803) 342-2177

Project Name: Sampler(s): Date:
Relinquished by: Received by: Time:
Sample ID | Date | Time Description Quantity | 8260A | 8270B | Other ‘Other Remarks
(spec) | (spec)
— L




EFS S E T P R R T P e LS e e e

AMS, INC. STANDARD OPERATING PROCEDURE

o e A e s Pt T et e e e e e T T

VOLATILES: Sampie Preparation and Analysis Page 1of 5

P o e e P S e e e e S

Obiective:

This protocot describes the procedures for the determination of volatile organics in soil and groundwater
samples by Gas Chromatography/Mass Spectrometry. The objective of this protocol is to provide a
detailed explanation of work practices adhered to in AMS' mobile analytical laboratory

Applicability:
Laboratory managers and analytical chemists directly involved in the analysis and reporting of
environmental samples.

General:

Sample preparation and-analysis ‘procedures for all environmental samples will be conducted in a
thorough and stepwise manner as indicated by the methods described below for each medium sampied.
All personnel performing these analyses must be trained in the procedures and ali pertinent AMS standard
protocols are to be followed. B

These protocols are based upon the following EPA approved methods outlined in “Test Methods for
Evaluating Solid Waste,” EPA SW-848, 3rd Edition: Method 5030A - “Purge-and-Trap,” and Method 8260A
- “Volatile Organic Compounds by Gas Chromategraphy/Mass Spectrometry (GC/MS): Capillary Column
Technique.” The individual determinative methods should be referenced for a more detailed explanation
of scope, application, interferences, etc. Any changes in EPA or other regulatory procedures will be
incorporated during periodic revisions of this SOP.

Equipment:
1) Gas chromatograph/mass spectrometer system - Hewlett-Packard 5830 Series Il GC directly

coupled to Hewlett-Packard 5972 MS

2) Purge-and-trap device - Tekmar 3000 coupled to Tekmar Precept auto-sampler

3) Column - Supelco VOCOL 60m x 0.25mm ID x 1.5um film thickness

4) Data system - PC with HP MS Chemstation software for acquisition, HP Enviroguant for
integration and quantitation, and the NIST 75K Mass Spectral Library database.

5) Drying oven - Fisher Isotemp Standard

8) Syringes - Hamilton Gastight 10-500 ulL

7 Assorted glassware including test tubes, volumetric flasks, beakers, vials, and Pasteur pipettes

PROCEDURES:

Standard Preparation:
Stock standard solutions are purchased as certified solutions from Supeico or other reputable vendors.

They are stored in bottles with Teflon lined screw-caps in the standards freezer which is kept at -10°C to
-20°C and checked frequently for signs of degradation or evaporation, especially prior to use. Standard
solutions will have a holding
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time of one year. The following standard solutions are used in volatile sample preparation and analysis:

1)

2)

3)

4)

5)

6)

7)

Internal standard - Purchased as certified solution from Supelco containing Chlorobenzene-d,,
1,4-Dichlorobenzene-d,, 1,4-Difluorobenzene and Pentaflucrobenzene at a concentration of 2000
ug/mL. A secondary dilution of internal standard is prepared at a concentration of 50 ug/ml. Each
5 mL sample undergoing analysis is spiked with 5 uL of the intemnal standard solution, resulting in
a concentration of 50 ug/L of each internal standard.

GC/MS tuning standard - A 25,000 ug/ml solution of 4-Bromofiuorobenzene purchased as a
certified solution from Supelco. Diluted to form a secondary standard containing 50 ug/mL. A 50
ug/L BFB standard must be run every 12 hours. The tuning criteria for BFB are as follows:

Mass 50 15 to 40% of mass 95

Mass 75 - - 30 to 60% of mass 85 -

Mass 85 base peak, 100% relative abundance

Mass 96 5 to 9% of mass 85

Mass 173 less.than 2% of mass 174

Mass 174 greater than 50% of mass 95

Mass 175 5 to 9% of mass 174

Mass 176 greater than 95% but less than 101% of mass 174
Mass 177 5 to 9% of mass 176 :

Calibration standards - Calibration standards are prepared at 10, 20, 50, 100, and 200 ug/mt.
These concentrations correspond to the working range of the GC/MS system. Each standard
contains all analytes for detection by this method plus intemal standards and surrogates. The
analytes are purchased in certified mixes from Supeico. The %RSD for all leveis must not exceed
15% for any compound. If all %RSDs are <15%, the RF is assumed to be constant. if the %RSD
>15%, a calibration surve of response ratios versus RF must be plotted.

Surrogate standards - Purchased as certified solutions from Supelco. Standard includes 4-
Bromofluorobenzene, Toluene-d, and Dibromofluoromethane at a concentration of 2000 ug/mL. A
secondary solution of 50 ug/mL in methanol is prepared. Each sample for analysis is spiked with
5 ul of the secondary solution. The recovery control limits for aqueous samples are as follows:
4-Bromofluorobenzene 86-115%, Dibromofluoromethane 86-118%, Toluene-d8 88-110%. The
recovery control limits for soil samples are as follows: 4-Bromofluorobenzene 74-121%,
Dibromofluoromethane 80-120%, Toluene-d8 81-117%..

Matrix spike standards - Matrix spike solution is purchased from Supelco. The solution contains
Benzene, Toluene, Chlorobenzene, Trichloroethene and 1,1-Dichloroethene at a concentration of
25 ug/mL in methanol.

Calibration Check Compounds - Stock standard solution of 1,1-Dichloroethene, Chloroform, 1,2-
Dichloropropane, Toluene, Ethylbenzene and Vinyl Chloride at 2000 ug/ml is purchased from
Supelco or other respected vendor. A secondary solution of 50 ug/mi is prepared in methanol. A
10 ul aliquot of the secondary solution is added to 5 mi reagent water resulting in a 100 ug/L CCC.
The % Drift is then calculated for each CCC. If the % Drift is <20%, the initial calibration is
assumed to be valid. CCC injections are required every 12 hours of operation.

System Performance Check Compounds - Stock standard solution of Chloromethane, 1,1-
Dichloroethane, Bromoform, Chlorobenzene and 1,1,2,2-Tetrachioroethane at 2000 ug/ml is
purchased from Supelco or other respected vendor. A secondary solution of 50 ug/ml is prepared
in methanol. A 10 ul aliquot of the secondary solution is added to 5 mi reagent water resulting in a
100 ug/L SPCC. The minimum relative response factor must be met for each compound in order
for analysis to begin. The minimum relative response factors are as follows: Chioromethane =
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0.10, 1,1-Dichloroethane = 0.10, Bromoform = =>0.10, Chlorobenzene = 0.30, 1,1,2,2-
Tetrachloroethane = 0.30. SPCC must be run every 12 hours along with the CCC.

The following reagents are also used in volatile sample preparation and analysis:

1) Methanol - Fisher Purge and Trap grade
2) Water - organic-free reagent water

All solvents and certified solutions purchased and all standards prepared are recorded in the standard
preparation and chemical inventory log book.

Purge-and-Trap:
The purge-and-trap apparatus consists of two primary pieces of equipment; the Tekmar-Precept robotic

auto-sampler and the Tekmar 3000 purge-and-trap unit. The Precept is capable of holding up to 48 water
and/or soil samples and accessing them one at a time in pre-programmed order. The auto-sampler
transfers water samples to the 3000 unit directly or can dilute the sample with organic-free reagent water
prior to transfer. Soil samples aré mixed automatically with organic-free reagent water, heated and
purged. The purge gas is transferred directly to the 3000. All intemal standards and surrogates are
metered in to all samples automaticaily by the Precept.

GC Operating Conditions:.
Carrier gas (Helium) flow rate: 1.0 mi/min

Initial temperature: 35° C, hold for 4 minutes
Temperature program: 35° - 200° C at 4°/min

Final temperature; 200° C, hold until all expected compounds have eluted
Purge: 11 min, 35 mi/min

Desorb: 225° C for 2 min, 20 ml/min
Bake: 225° C for 10 min

Injector temperature: 250 degrees C

Transfer line temperature: 280 degrees C

Source temperature: approx. 185 degrees C
Scan Range: 45-260 amu

Scan Time: approx. 2 scans/sec

Initial Calibration:

Calibration must take place using the same sample introduction method that is used to analyze actual
samples. Calibration standards are prepared by adding volumes of one or more certified standard mixes
to 5 mL of organic-free reagent water. To each calibration standard, 5 uL of internal standard solution is
added , resulting in a concentration of 50 ug/L of each internal standard. The calibration standards are
then analyzed and the peak area responses are tabulated against the concentration of each compound by
the software program. Response factors (RFs) are calculated for each compound. If the percent relative
standard deviation (%RSD)} of the compound is <15%, the RF is assumed to be constant, and the average
RF is used for calculations. If the %RSD is >15%, a calibration curve of response ratios versus RF is
plotted. :
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Daily GC Calibration:
The working calibration is verified on each working day by the measurement of a mid-concentration CCC

standard containing all analytes for detection by these methods. if the response for any analyte varies
from the predicted response by more then 20%, a new calibration is prepared for that compound.

GC Analysis:
Ali samples are introduced to the chromatograph via purge&trap. For aqueous samples, a 5 ml portion is

removed from the sample container by the Precept robotic auto-sampler and transferred to the fritted
sparging tube. Helium is then bubbled through the water sample for eleven (11) minutes. All purge gas is
directed to the trap where contaminants are held by the trap packing while the helium carrier gas passes
through. Soil samples are purged directly in the Precept robotic auto-sampler. A five (5) gram portion of
the soil sampie is weighed out and placed into an empty VOA vial. The Precept adds reagent water,
internal standards and surrogate standards directly to the vial. This mixture is then purged with helium for
eleven (11) minutes and the purge gas is transferred directly to the trap via heated transfer line. High level
soil (>1 ppm}) is first extracted with reagent grade methano! in a zero head-space container. Sixteen
grams of soil are added to.a 40 ml VOA vial and then filled to the top with methanol. The vial is then
sealed and shaken vigorously for several minutes. A syringe is then used to transfer a small quantity of
the methanol into a purge vial filled with 5 ml of reagent water. Helium is then bubbled through the
water/methanol solution and carried through to the trap. The purge & trap concentrator then preheats the
trap to desorb temperature and waits for a “system ready” signal from the GC. Once the GC is ready, the
analytes are desorbed from the trap, transferred to the GC via heated transfer line and the analysis
begins.

The qualitative identification of compounds determined by this method is based on retention time and on
comparison of the sample mass spectrum, after background subtraction, with characteristic ions in the
reference mass spectrum. For samples containing components not associated with the calibration
standards, a library search may be made for the purpose of tentative identification. Specific guidelines for
qualitative identification presented in Method 8260A should be followed. When a compound has been

identified, the quantitation of that compound will be based on the integrated abundance of the primary
characteristic ion (quantitation ion). The concentration in the extract is determined by the software
program using the average response factor from the initial calibration and the formulas given in Method
8260A.

¢

Quality Controk:

The methods require the operation of a forral quality control program. The minimum requirements of this
program consist of an initial demonstration of laboratory capability and ongoing analysis of reagent blanks
and spiked samples that are subjected to exactly the same analytical procedures as those used on actual
samples. AMS' quality control program is outlined in the Quality Assurance Plan (QAP).

The initial demonstration of laboratory capability is encapsulated by the following operations. A quality
control reference sample concentrate is prepared containing each analyte at a concentration of 20 ug/mL
in methanol. The QC reference sample concentrate is made using stock standards prepared
independentla from those used for calibration. This is accomplished by the use of Separate Source
Standards. QC reference samples are prepared at a concentration of 10 ug/L by adding 2.5 uL of QC
reference sample concentrate to each of four 5 mL aliquots of water. The well-mixed samples are then
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analyzed according to the methods above. The average recovery and the standard deviation of the
recovery is calculated for each analyte using the four results.

Finally, method detection limit (MDL:) studies are aiso required. The procedures for calculating MDLs are
taken from 40 CFR 136 App. B. The MDL is defined as the minimum concentration of a substance that
can be measured and reported with 99% confidence that the analyte concentration is greater than zero. A
minimum of seven aliquots of water are spiked with all analytes at or near their quantitation fimits. The
well-mixed samples are then analyzed according to the methods above. The average recovery and the
standard deviation is calculated for each analyte using the seven results. The MDL is computed by
multiplying the standard deviation by the students’ t value appropriate for a 99% confidence level and a
standard deviation estimate with n-1 degrees of freedom.
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Obijective:

This protocol describes the procedures for the determination of semi-volatile organics in soil and
groundwater samples by Gas Chromatography/Mass Spectrometry. The objective of this protocol is to
provide a detailed explanation of work practices adhered to in AMS' mobile analytical laboratory

Appilicability:
Laboratory managers and analytical chemists directly involved in the analysis and reporting of
environmental samples.

General:

Sample preparation and -analysis procedures for all environmental samples will be conducted in a
thorough and stepwise manner as indicated by the methods described below for each medium sampled.
All personnel performing these analyses must be trained in the procedures and all pertinent AMS standard
procedures are to be followed. N

These protocols are based upon the following EPA approved methods outlined in “Test Methods for
Evaluating Solid Waste,” EPA SW-846, 3rd Edition: Method 3510B - “Separatory Funnel Liquid-Liquid
Extraction,” Method 3550A - “Ultrasonic Extraction,” and Method 8270B - “Semi-volatile Organic
Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) ; Capillary Column Technique." The
individual determinative methods should be referenced for a more detailed explanation of scope,
application, interferences, etc. Any changes in EPA or other regulatory procedures will be incorporated
during periodic revisions of this SOP.

Egquipment:
1 Gas chromatograph/mass spectrometer system - Hewlett-Packard 5890 Series || GC directly

coupled to Hewlett-Packard 5972 MS with HP 7673B auto-sampler.

2) Column - Hewlett-Packard HP5-MS 30m x 0.25mm 1D x 0.25um film thickness.

3) Data system - PC with HP MS Chemstation software for acquisition, HP Enviroquant for
integration and quantitation, and the NIST 75K Mass Spectral Library database.

4) Water bath - Fisher Isotemp 10 liter bath

5) pH meter - Fisher Scientific

8) Sonicator - Fisher 550 Sonic Dismembrator

7) Drying oven - Fisher 1sotemp Standard

8) Syringes - Hamilton Gastight 10-500 uL

9) Assorted glassware including beakers, filter flasks, graduated cylinders, volumetric flasks,
separatory funnels, K-D apparatus, vials, and pipettes. )

PROCEDURES:

<

Standard Preparation:
Standard solutions are purchased as certified solutions from Supelco or other reputable vendors. They

are stored in bottles with Teflon lined screw-caps in the standards freezer which is maintained between
-10°C to -20°Cand checked frequently for signs of degradation or evaporation, especially prior to use.
Standard solutions will have a holding
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time of one year. The following standard solutions are used in semi-volatie sample preparation and
analysis:

1)

2)

3)

4)

5)

Internal standard - Purchased as certified solution from Supelco at @ concentration of 2000

ug/mL. Each 1 mL sample extract undergoing analysis is spiked with 20 ul of the internal
standard solution, resulting in a concentration of 40 ug/mL of each internal standard.

GC/MS tuning standard - Two certified solutions are purchased from Supelco. One contains
DFTPP at 2000 ug/mL and the other contains 50 ug/mL each of 4,4'-DDT, pentachlorophenol, and
benzidine. 25 ul of the DFTPP solution is added to each 1 mL aliguot of the tuning solution to
form a standard containing 50 ug/mL of all four components. This tuning solution must be injected
into the chromatograph every 12 hours. The tuning criteria for DFTPP are as foliows:

Mass 51 30-60% of mass 198

Mass 68 <2% of mass 69

Mass 70 <2% of mass 69

Mass 127 40-60% of mass 198

Mass 197 <1% of mass 198

Mass 198 Base peak, 100% relative abundance
Mass 199 5-9% of mass 198

Mass 275 10-30% of mass 198

Mass 365 >1% of mass 198

Mass 441 Present but less than mass 443
Mass 442 >40% of mass 198

Mass 443 17-23% of mass 442

tn addition, degradation of DDT to DDD and DDE should not exceed 20%. Pentachiorophenol
and benzidine should be present at their normal responses and should not exhibit any peak
tailing. If these criteria are not met, the injection port should be maintained and the first few
inches of the column removed.

Calibration standards - Calibration standards are prepared at 20, 40, 80, 120, and 160 ug/mL.
These concentrations correspond to the working range of the GC/MS system. Each standard
contains all analytes for detection by this method plus intemal standards and surrogates. The
analytes are purchased in certified mixes from Supelco. The %RSD for all levels must not
exceed 15% for any compound. If alil %RSDs are <15%, the RF is assumed to be constant. If the
%RSD >15%, a calibration surve of response ratios versus RF must be plotted.

Surrogate standards - Two surrogate solutions are purchased from Supelco. The acid surrogate
solution contains phenol-d6, 2-fluorophenol, and 2,4,6-tribromophenol at a concentration of 10000
ug/mL. The base surrogate solution contains nitrobenzene-d5, 2-fluorobiphenyl, and p-terphenyl-
d14 at a concentration of 5000 ug/mL. Limits in aqueous samples are as follows: phenoi-dé {10-
94), 2-fluorophenol (21-100), 2,4 6-tribromophenal (10-123), nitrobenzene-d5 (35-114), 2-
fluorgbiphenyl (43-116) and p-terphenyl-d14 (33-141). Limits in soil samples are as follows:
phenol-d6 (24-113), 2-fluorophenol (25-121), 2,4,6-tribromophenol (19-122), nitrobenzene-d5 (23-
120), 2-fluorohiphenyl (30-115) and p-terphenyl-d14 (18-137).

Matrix spike standards - Two matrix spike solutions are purchased from Supelco. The acid matrix
spike solution contains pentachlorophenol, phenol, 2-chloropheno!, 4-chloro-3-methylphenol, and
4-nitrophenol at a concentration of 2000 ug/mk.. The base matrix spike solution contains 1,2,4-

trichlorobenzene, acenaphthene, 2,4-dinitrotoluene, pyrene, n-nitroso-di- n-propylamine, and 1,4-
dichlorobenzene at a concentration of 1000 ug/mL. Recovery criteria for matrix spike compounds
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4-chloro-3-methylphenol (40.8-127.9), and 4-nitrophenol (13.0-106.5), 1,2 4-trichlorobenzene
(57.3-129.2), acenaphthene (60.1-132.3), 2,4-dinitrotoluene {47.5-126.9), pyrene (69.6-100.0), n-
nitroso-di-n-propylamine (13.6-197.9) and 1,4-dichiorobenzene (37.3-105.7}).

The following reagents are also uset] in semi-volatile sample preparation and analysis:

1) Methylene chloride - Fisher Optima

2) Water - organic-free reagent water

3) Sodium sulfate - Fisher anhydrous, granular, certified ACS
4) Sodium hydroxide - Fisher solution 50% wiw

5) Sulfuric acid - Fisher reagent, certified ACS

All solvents and certified solutions purchased and all standards prepared are recorded in the standard
preparation and chemical inventory log book.

Extraction of Aqueous Method Blank
Using a 1 liter graduated cylinder, 1 liter of organic-free reagent water is measured and then transferred to

a separatory funnel. With a 25 ul syringe, 10 ul of acid surrogate standard and 20 ul of base surrogate
standard are added to all samples, spikes, and blanks. For the sampie in each analytical batch selected
for spiking, 50 ul of acid matrix spike and 100 ul of base matrix spike are added with a 100 ul syringe.
These amounts result in a final concentration of 100 ug/mL of each surrogate and matrix spike compound.

The pH of the sample is checked with a pH meter and then adjusted to <2 with sulfuric acid.
Approximately 60 mL of methylene chioride is then added to the separatory funnel. The funnel is sealed
and shaken vigorously for 1-2 minutes with periodic venting to release excess pressure. The funnel is
then placed on a ring stand and the, layers are allowed to separate for 10 minutes, after which the solvent
extract is collected in a 250 mi beaker. The exiraction is repeated twice using fresh portions of solvent.
The pH of the sample is adjusted to >11 with sodium hydroxide solution and serially extracted three times
as above. These extracts are collected in a separate beaker.

Extraction of Liguids:
Using a 1 liter graduated cylinder, 1 liter of sample is measured and then transferred to a separatory

funnel. With a 25 ul syringe, 10 ut of acid surrogate standard and 20 ul of base surrogate standard are
added to all samples, spikes, and blanks. For the sample in each analytical batch selected for spiking, 50
ul of acid matrix spike and 100 ul of base matrix spike are added with a 100 ul syringe. These amounts
result in a final concentration of 100 ug/mL of each surrogate and matrix spike compound.

The pH of the sample is checked with a pH meter and then adjusted to <2 with sulfuric acid.
Approximately 60 mL of methylene chioride is then added to the separatory funnel. The funnel is sealed
and shaken vigorously for 1-2 minutes with periodic venting to release excess pressure. The funnel is
then placed on a ring stand and the layers are allowed to separate for 10 minutes, after which the solvent
extract is collected in a 250 mL beaker. The extraction is repeated twice using fresh portions of solvent.
The pH of the sample is adjusted to >11 with sodium hydroxide solution and serially extracted three times
as above. These extracts are collected in a separate beaker.
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Concentration of Liguid Extracts:

A Kuderna-Danish (K-D) concentrator is assembled by attaching a 10 mL concentrator tube to a 250 mL
evaporation flask. The extracts are dried by adding sodium sulfate until all water is removed. The dried
extracts along with beaker washings are combined and vacuum fiitered through & 0.45 um membrane that
is attached to a 500 mL filtration flask. The extract is then transferred to the K-D concentrator, along with
flask washings. A boiling chip is added to the flask and a three ball Snyder column is attached. The
column is pre-wetted by adding methylene chloride to the top of the column. The entire K-D apparatus is
then placed on a water bath set at approximately 70 degrees C. When the liquid level reaches the lower
part of the concentrator tube, the K-D apparatus is removed from the water bath and allowed to drain.
After the apparatus has cooled, the Snyder column is removed; the flask is rinsed with methylene chloride
and then removed. A clean boiling chip is added and a two ball micro-Snyder column is attached and pre-
wetted. The apparatus is placed back in the water bath until the liquid volume reaches 1 mL. The final
extract is then pipetted into a vial with a Teflon lined screw-cap and labeled appropriately.

Extraction of Soil Blank

A known clean soil sample is mixed thoroughly with a spatula. The percent dry weight is determined so
that results may be reported on a dry weight basis. In order to determine the dry weight, approximately 10
g of the sample is weighed into a tared crucible and dried ovemight at 105 degrees C. The percent dry
weight is obtained by dividing the weight of the remaining dry sample by the amount originally used.

30 g of sample is weighed into a 250 mL beaker. Sodium suifate is added until the mixture becomes a
free flowing powder. With a 25 ul syringe, 10 ul of acid surrogate standard and 20 ul of base surrogate
standard are added to all samples, spikes, and blanks. For the sample in each analytical batch selected
for spiking, 50 ul of acid matrix spike and 100 ul of base matrix spike are added with a 100 ul syringe.
These amounts result in a final concentration of 100 ug/mL of each surrogate and matrix spike compound.
Approximately 100 mL of methylene chloride is added immediately. The bottom surface of the sonicator
disrupter hom is placed between the surface of the solvent and the sediment layer. The sample is
extracted ultrasonicalily for 3 minutes at full power with pulsing every second. The extract is decanted and
filtered through a 0.45 um membrane that is attached to a 500 mL filtration flask. The extraction is
repeated twice with fresh solvent. After the final extraction, the entire sample is poured into the filter
reservoir along with beaker washings and vacuum filtered until all visible solvent is removed from the
sample.

Extraction of Soils and Sediments:

After decanting any water layer, a soil or sediment sample is mixed thoroughly with a spatula and foreign
objects are discarded. The percent dry weight is determined so that results may be reported on a dry
weight basis. In order to determine the dry weight, approximately 10 g of the sample is weighed intc a
tared crucible and dried overnight at 105 degrees C. The percent dry weight is obtained by dividing the
weight of the remaining dry sample By the amount originally used.

30 g of sample is weighed into a 250 mL beaker. Sodium suifate is added untii the mixture becomes a
free flowing powder. With a 25 ul syringe, 10 ul of acid surrogate standard and 20 ul of base surrogate
standard are added to all samples, spikes, and blanks. For the sample in each analytical batch selected
for spiking, 50 ul of acid matrix spike and 100 ul of base matrix spike are added with a 100 ul syringe.
These amounts result in a final concentration of 100 ug/mL of each surrogate and matrix spike compound.
Approximately 100 mL of methylene chloride is added immediately. The bottorn surface of the sonicator
disrupter horn is placed between the surface of the solvent and the sediment layer. The sample is
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extracted ultrasonically for 3 minutes at full power with pulsing every second. The extract is decanted and
fitered through a 0.45 um membrane that is attached to a 500 mL filtration flask. The extraction is
repeated twice with fresh solvent. After the final extraction, the entire sample is poured into the filter
reservoir along with beaker washings and vacuum filtered until all visible solvent is removed from the
sample.

Concentration of Soil Extracts:

A Kudema-Danish (K-D) concentrator is assembled by attaching a 10 mL concentrator tube to a 250 mL
evaporation flask. The filtered extract is transferred to the concentrator, along with flask washings. A
boiling chip is added to the flask and a three ball Snyder column is attached. The column is pre-wetted by
adding methylene chloride to the top of the column. The entire K-D apparatus is then placed on a water
bath set at approximately 70 degrees C. When the liquid leve! reaches the lower part of the concentrator
tube, the K-D apparatus is removed from the water bath and allowed to drain. After the apparatus has
cooled, the Snyder column is removed, the flask is rinsed with methylene chloride and then removed. A
clean boiling chip is added and a two ball micro-Snyder column is attached and pre-wetted. The
apparatus is placed back in the water bath until the liquid volume reaches 1 mL. The final extract is then
pipetted into a vial with a Teflon lined screw-cap and labeied appropriately. Further clean-up of the
extracts will not be required in most situations. If it is deemed necessary, an appropriate sample clean-up
procedure (as outlined in SW-846) will be performed prior to introducing the extract into the GC/MS.

GC/MS Operating Conditions:

Mass range: 35-500 amu

Scan time: 1.6 scan/ sec

Initial temperature: 50 degrees C, hold for 4 minutes
Temperature program: 50-300 degrees C at 10 degrees / min
Final temperature: 300 degrees C, hold until benzo(g,h,i)perylene has eluted
Injector temperature: 280 degrees C

Transfer line temperature: 300 degrees C

Source temperature: approx. 175 degrees C

Injector: splitiess

Sample volume: 1uL

Carrier gas: Helium at 1 mL / min

These conditions apply to all runs except tuning runs, which use a shorter run time starting at 100 degrees
C, holding for 1 minute and ramping at 15 degrees / minute to 300 degrees C.

initial Calibration:

The system is hardware-tuned until the criteria in Table 3 of Method 8270B are met for a 50 ng injection of
the DFTPP tuning standard. Background subtraction is used only to eliminate column bleed or instrument
background ions. The tuning standard is also used to assess GC column performance and injection port
inertness. Degradation of DDT to DDE and DDD should not be excessive. The sum of the peak areas for
the breakdown products divided by the sum of the three peak areas should not exceed 20%. Benzidine
and pentachlorophenol should be present at their normal responses, which are comparable to that of
DFTPP. If degradation of any compound is excessive, the injection port is maintained and several inches
removed from the front of the column.



The internal standards {ISTD) selected should permit most of the components of interest to have retention
times of 0.80-1.20 relative to one of the ISTD. 1 uL of each of the five calibration standards is analyzed.
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Response factors (RF) for each compound relative to the appropriate ISTD are calculated and tabulated
against concentration by the software program. A system performance check is performed to ensure that
minimum average RF are met before the calibration is used. The System Performance Check
Compounds (SPCC) are n-nitroso-di-n-propylamine, hexachlorocyciopentadiene, 2,4-dinitro-phenol, and
4-nitrophenol. The minimum average RF for these compounds is 0.050. The percent relative standard
deviation (%RSD) of the response factors for the 13 Calibration Check Compounds (CCC) listed in Table
4 of Method 8270B must be less than 30%. If the %RSD of any CCC is 30% or greater, then the
chromatographic system is too reactive for analysis to begin; the injection port is maintained and severa!
inches removed from the front of the column. If all of the SPCC and CCC meet these criteria, then the
initial calibration is deemed to have passed, and analysis of samples may begin.

Daily GC/MS Callibration:
Prior to the analysis of samples, the GC/MS tuning standard must be analyzed. A 50 ng injection of

DFTPP must result in a mass spectrum for DFTPP which meets the criteria given in Table 3 of Method
8270B. These criteria must be demonstrated during each 12 hour shift. A calibration standard at mid-
concentration containing all semi-volatile analytes, including required surrogates, must also be analyzed
every 12 hours during analysis. For each SPCC in the daily calibration, a minimum response factor of
0.050 must be obtained. After the system performance check is met, CCC are used to check the

validity of the initial calibration. If the percent drift of the response factor for each CCC is less than or
equal to 20%, the initial calibration is still valid and sample analysis may begin. If any one CCC or SPCC
does not meet criteria, then corrective action must be taken. If no source of the problem can be
determined after corrective action has been taken, a new five-point calibration must be generated. [f the
CCC or SPCC which fail in the daily calibration are not required analytes, then ali required analytes must
meet the 20% drift criterion before sample analysis can begin.

GC/MS Analysis:

The 1 mL extract obtained from sample preparation is spiked with 20 uL of the internal standard solution
just prior to analysis. The sample is then analyzed by GC/MS using a 30 m x 0.25 mm silicone-coated
fused-silica capillary column. The 1 ul injected contains 100 uL of base and acid surrogates. The GC/MS
operating conditions used are specified above. If the concentration of any analyte exceeds the initial
calibration range of the GC/MS system, extract dilution is performed. Additional ISTD is added to the
'diluted extract to maintain the required 40 ug/mL of each internal standard. The diluted extract is then
reanalyzed. Extracts are stored in the sample refrigerator, protected from light, in screw-cap vials with
Teflon lined septa,

The qualitative identification of compounds determined by this method is based on retention time and on
comparison of the sample mass spectrum, after background subtraction, with characteristic ions in the
reference mass spectrum. For samples containing components not associated with the calibration
standards, a library search may be made for the purpose of tentative identification. Specific guidelines for
qualitative identification presented in Method 8270B should be followed. When a compound has been
identified, the quantitation of that compound will be based on the integrated abundance of the primary
characteristic ion (quantitation ion). The concentration in the extract is determined by the sofiware
program using the average response factor from the initial calibration and the formulas given in Method
8270B.
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Quality Control:

The methods require the operation of a formal quality control program. The minimum requirements of this
program consist of an initial demonstration of laboratory capability and ongoing analysis of reagent blanks
and spiked samples that are subjected to exactly the same analytical procedures as those used on actual
samples. A method blank, matrix spike and matrix spike duplicate must be analyzed for each analytical
batch. If the laboratory only analyzes one to ten sampies per month, one spiked sample is required.
AMS' quality control program is outlined in the Quality Assurance Plan (QAP).

The initial demonstration of laboratory capability is encapsulated by the following operations. A quality
control reference sample concentrate is prepared containing each analyte at a concentration of 100 ug/mL
in methanol. The QC -reference sample concentrate s made using stock standards prepared
independently from those used for calibration. This is accomplished by the use of Separate Source
Standards. QC reference samples are prepared at a concentration of 100 ugiL by adding 1 mL of QC
reference sample concentrate to each of four 1 L aliquots of water. The well-mixed samples are then
analyzed according to the methods above beginning with extraction of the samples. The average
recovery and the standard deviation of the recovery is calculated for each analyte using the four results.
The results are then compared to the acceptance criteria found in Table 6 of Method 8270B. When one or
more of the analytes tested fail at least one of the acceptance criteria, the test is repeated for those
analytes.

Finally, method detection limit (MDL) studies are aiso required. The procedures for calculating MDL are
taken from 40 CFR 136 App. B. The MDL is defined as the minimum concentration of a substance that
can be measured and reported with 99% confidence that the analyte concentration is greater than zero.

A minimum of seven aliquots of water are spiked with all analytes at or near their quantitation limits listed
in Table 2 of Method 8270B. The well-mixed samples are then analyzed according to the methods above
beginning with extraction of the samples. The average recovery and the standard deviation is calculated
for each analyte using the seven resuits. The MDL is computed by multiplying the standard deviation by
the students’ t value appropriate for a 99% confidence level and a standard deviation estimate with n-1
degrees of freedom.
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04/01/94
02/19/93
02/19/93
02/19/93
02/19/93
03/03/93
03/03/93
03/03/93
03/03/93
03/03/93

03/03/93
03/03/93
03/03/93
04/01/94
04/01/94
04/01/94
04/01/94
04/01/94
04/01/94
04/01/94
04/01/94
04/01/94

04/01/94
04/01/94
04/01/94

02/15/93
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Section Title

Facilities and Safety

Laboratory Areas

Hazardous and Mixed Waste Disposal
Heaith and Safety

Radiation Safety Officer

Radiation Safety Practices

Chemical Hygiene Plan

Radiological Laboratory Safety Manual
Sources

Procurement Control

Material Procurement and Control
Material Quality Inspection

Glossary

Analytical Methods Performed by
CompuChem Laboratories

Precision and Accuracy for U.S. EPA CLP
SOW 3/90 Semivolatile Aqueous Samples

Precision and Accuracy for US. EPA  CLP

SOW 3/90 Low Level Semivolatile Solids
Precision and Accuracy for U.S. EPA CLP
SOW 3/90 Medium Level Semivolatile
Solids ‘

Precision and Accuracy for U.S. EPA CLP
SOW 3/90 Volatile Aqueous GC/MS
Samples

Precision and Accuracy for U.S. EPA CLP
SOW 3/90 Low Level Volatile Solid
GC/MS Sampies

Precision and Accuracy for U.S. EPA CLP
SOW 3/90 Medium Level Volatile Solid
GC/MS Samples

Precision and Accuracy for Method 8240
Medium Level Volatile Solid GC/MS
Samplies

Precision and Accuracy for Method 8240
Low Level Volatile Solid GC/MS Samples
Precision and Accuracy for Method 8240
Aqueous Volatile GC/MS Samples
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17-1
17-1
17-7
17-8
17-10
17-10
17-11
17-11
17-11
18-1
18-1
18-1
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5-2
5-12
5-14

5-16
5-18
5.19
520
5.21

5-23

5-25

Date

07/23/93
07/23/93
07/23/93
07/23/93
07/23/93
07/23/93
07/23/93
07/23/93
07/23/93
07/13/93
07/13/93
07/13/93
02/15/93
04/01/94
04/01/94
04/01/94

04/01/94

04/01/94

04/01/94

04/01/94

04/01/94

04/01/94

04/01/94
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5-12

5-16

5-17

5-18

5-20

6-1

6-2

6-3

64

Section Title

Precision and Accuracy for Method 624
Agqueous Volatile GC/MS Samples
Precision and Accuracy for Method 625
Aqueous Volatile GC/MS Samples
Precision and Accuracy for Various
Inorganic and Wet Chemistry Methods
Precision and Accuracy for Radiochemistry
Methods -

Precision and Accuracy for Organic
Characterization Methods

Precision and Accuracy for Method 8010
Aqueous and Low Level Volatile Solid
Samples

Precision and Accuracy for Method 8020
Aqueous and Low Levet Solid Samples
Precision and Accuracy for Method 8270
Aqueous Semtvolatile Organic Extractables
Samples

Precision and Accuracy for Method 8270
For Solid Semivolatile Organic Extractables
Samples

Precision and Accuracy for Method 8270
Medium Level Solid Semivolatile Organic
Extractables Samples

Requirements for Containers, Preservation,
Holding Times, and Recommended Sample
Volumes per Clean Water Act, 40 CFR 136
(1990), Federal Register

Requirements for Containers, Preservation,
Holding Times, and Recommended Sample
Volumes per U.S. EPA CLP SOW for
Inorganics Analysis 3/90 and U.S. EPA
CLP SOW for Organics Analysis 3/90 and
EPA 10/92 SAM -

Requirements for Containers, Preservation,
Holding Times, and Recommended Sample
Volumes for Organics per Test Methods for
Evaluating Solid Waste Physical/Chemical
Methods SW346 Third Edition

Minimal Volume Requirements for Full
EPA CLP or Appendix IX
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5-27
5-28
5-30
5-31
5-32

5-33

5-35

5-36

5-37

544

6-7

6-11

6-12

6-13

Date

04/01/94
04/01/94
04/01/94
04/01/94
04/01/94

04/01/94

04/01/94

04/01/94

04/01/94

04/01/94

07/15/93

07/15/93

07/15/93

07/15/93
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8-1

8-6

8-1A

8-2A

8-3A

8-4A

8-5A

Section Title

Requirements for Containers, Preservation,
Holding Times, and Recommended Sample
Volumes per CWA, 40 CFR 136 (1990)
Initial Calibration Procedures for
Analytical Equipment in the GC/MS Lab
Bromofluorobenzene Key Ions and
Abundance Criteria for Methods 624 and
8240

Bromofluorobenzene Key lIons and
Abundance Criteria for CLP 3/90

SOW and 10/92 SAM

DFTPP Key Ions and Abundance Criteria
for CLP 3/90 SOW and 10/92 SAM
DFTPP Key Ions and Abundance Criteria
for Methods 625 and 8270

Continuing Calibration Procedures for
Analytical Equipment in the GC/MS Lab
Relative Response Factor Criteria for
Initial and Continning Calibration of
Volatile Organic Compounds (CLP 3/90,
Volatile Organics)

Relative Response Factor Critenia for Initial
and Continuing Calibration of Semivolatile
Organic Compounds (CLP 3/90, Semi-
volatile Organics)

Technical Acceptance Criteria for Initial and
Continuing Calibration of Volatile Organic
Compounds (10/92 SAM, Low Concentration
VOA Organics)

Initial Calibration Procedures for Ana-
lytical Equipment in the GC Lab
Coatinuing Calibration Procedures for
Analytical Equipment in the GC Lab
Standard Concentration and Check
Standard Acceptance Range for Method
601

Standard Concentration and Check

Standard Acceptance Range for Method
602
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8-2

84

84
8-5

8-6

8-10

8-12

8-15

8-17

8-19

8-20

Date

07/15/93

04/01/94

- 04/01/94

04/01/94

04/01/94
04/01/94
04/01/94

04/01/94

04/01/94

04/01/94

04/01/94

04/01/94

04/01/94

04/01/94
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8-7A

8-9

8-10
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8-12

10-1
11-1

13-1

13-2

13-3

134

13-5

13-6

13-7

13-8

13-9

Section Title

Standard Concentration and Check
Standard Acceptance Range for Method
8010

Standard Concentration and Check
Standard Acceptance Range for Method
8020

Initial Calibration Procedures for Analytical
Equipment in the Inorganics Lab
Continning Calibration Procedures for
Analytical Equipment in the Inorganics Lab
Initial Calibration Procedures for Analyt-
ical Equipment in the Organic Characteriz-
ation Lab

Continuing Calibration Procedures for
Analytical Equipment in the Radiological
Lab

Guidelines for Data Storage

Initial and Continuing Calibration
Verification Control Limits for Inorganic
Analyses

Equipment Monitoring

Preventive Maintenance Checks and
Services: Gas Chromatograph '
Preventive Maintenance Checks and
Services: Mass Spectrometer

Preventive Maintenance Checks and
Services: GC/MS Interface Oven
Preventive Maintenance Checks and
Services: GC/MS Power Module
Preventive Maintenance Checks and
Services: GC/MS Card Cage Module
Preventive Maintenance Checks and
Services: Nova Computer

Preventive Maintenance Checks and
Services: Inorganics Laboratory
Instrumentation

Preventive Maintenance Checks and
Services: GC/MS Laboratory
Instrumentation
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8-21

.22

8-23
8-25

8-27

8-29

10-8
[1-15
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13-7
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13-7
13-8

13-8

13-9

Date

04/01/94

04/01/94

04/01/94

04/01/94
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Figure 7-2
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Figure 17-1
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Preventive Maintenance Checks and
Services: Organic Characterization
Laboratory Instrumentation
Preventive Maintenance Checks and
Services: GC Laboratory
Instrumentation

Preventive Maintenance Checks and
Services: Radiological Laboratory
Instrumentation

Frequency, Acceptance Criteria, and
Corrective Action for Method Blanks
Frequency, Acceptance Criteria, and
Corrective Action for Blank Spikes and
Laboratory Control Samples
Frequency, Acceptance Criteria, and
Corrective Action for Matrix Spikes
and MS/MSD Pair

Frequency, Acceptance Criteria, and
Corrective Action for Duplicates
Facilities Space Allocation

General Hazardous Waste Disposal
Procedures

Reagent Storage Requirements

Organization of CompuChem Environmental
Corporation

QA Oversight in Laboratory Operations
Chain-of-Custody Form

Internal Chain-of-Custody Form
Environmental Flow Diagram

CEC Lab Building Floor Plan

Section No. 2.0
Revision No. 3

Date: April 1, 1994

Page

13-9

13-10

13-10

15-5

15-10

15-14

15-18

17-3
17-8

184

4-10

4-11
7-7
7-8
79
17-2

Date

03/02/93

03/02/93

03/02/93

04/01/94

04/01/94

04/01/94
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30 Statement of Policy

The management of CompuChem Environmental Corporation (hereafter referred to as
CompuChem) is fully and firmly committed to the quality assurance (QA) program described
in this QA Plan. Each director, manager, and supervisor, as well as their staff members, as
assigned in accordance with this plan, is obligated to comply with its stated requirements,
responsibilities, and objectives.

The primary QA objective is to develop and impiement procedures for sample receiving,
chain-of-custody, sample preparation, laboratory analysis, data venfication and evaluation,
and reporting that will provide data that are legally defensible. Key aspects of these procedures
are described in this QA Plan, while specific details are included in the laboratory's and in the
QA department's standard operating procedures (SOPs).

The QA program is maintained and expanded or modified as necessary to ensure that all
reported data are of uncompromised quality. To determine whether QA objectives are met,
sufficient quality control (QC) is generated to evaluate precision, accuracy, and completeness,
and, when possible, a statement regarding representativeness and comparability is provided.

This QA Plan complies with the requirements, guidelines, and specifications found in the
following documents: '

U.S. EPA. (1980). Guidelines and specifications for preparing quality assurance
program plans. QA Office of Research and Development, QAMS-004/80.

U.S. EPA. (1980). Interim guidelines and specifications for preparing quality
assurance project plans. Office of Monitoring Systems and Quality Assurance/
Research and Development, QAMS-005/80.

U.S. Department of Energy. (1990). Requirements for quality control of analytical
data. HWP-65/R1.

American National Standards Institute/American Society of Mechanical Engineers.
(1989). Quality assurance program requirements for nuclear facilities. NQA-1.

NEESA. (1988). Sampling and chemical analysis quality assurance requirements for
the Navy installation restoration program. NEESA 20.2-047B.

American National Standards Institute/ASQC. (1991). Quality assurance program
requirements for environmental programs. ANSI/ASQC-E4-19xx (formerly
EQA-1).

ES/ER/TM-16. (1992). Requirements for quality control of the analytical data
Jor the environmental restoration program. ES/ER/TM-i6.

There are several supplements to this QA Plan which are described in the various sections to

which they are applicable. To order these supplements simply complete and detach the form
below and return it to the CompuChem address listed in Section 1.0, Title and Signatures.
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CompuChem Environmental Corporation QA Plan
Supplements Order Form

Please check those suppiements to CompuChem Environmental Corporation's |
Generic QA Plan that you would like to receive, then fill in the destination namel
and address as completely and legibly as possible. Mail directly to

CompuChem Technical Communications Department. Allow 2-4 weeks for

I

I

|

|

I

| |
} delivery. }
: O  Suppiement A Corporate Organization and Resumes of Key :
I Management Personnel I
} 0O  Supplement B Laboratory Experience Record for Technical Staff }
I I
| O  SupplementC Laboratory Equipment Inventory |
| ‘ |
I 0 Supplement D Calculations Used in Data Reduction :
{ 0O  Suppiement E Method Detection Limit Studies I
l DESTINATION: :
| I
| Name: |
I I
I Company/Qrganization: I
: Department: Mailstop: I
} Street Address: :
' :
|

|  City: State: |
| !
! POBox: I
i I
I |
Lo e e o S S S T T GEEE D et ASS AR e e —— ———— — — — —— — — — i S S . S g 4
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4.0 Quality Assurance (QA) Management/Personnel Qualifications and Training

With over 170 employees, CompuChem offers the scientific and technical expertise needed to
fulfill the anatytical and informational needs of our customers. In addition to our experienced
analytical laboratory personnel (with specialized skills in organics, inorganics, and radiological
analyses), CompuChem has a computer systems staff that plans, develops, and implements
software systems for data management and sample scheduling and control. To ensure that
CompuChem meets the anaiytical needs of clients, customer service representatives (account
administration) are assigned to each account, and act as a liaison between the customer and the
laboratory. A program of project management teams has been implemented to more effectively
serve our customers, particularly when a project requires an additional level of oversight. Senior
individuals have been identified as technical project managers who lead teams consisting of
customer service individuals, sales personnel, and support staff as well as a corporate sponsor.
The executive committee participates in weekly meetings with the project management teams to
increase communication and awareness, and to continually improve our responsiveness to client
needs. When a project management team is assigned, the project manager or the account adminis-
trator is the internal customer representative and acts as the primary contact for the customer.
Unique specific customer project requirements are communicated to the laboratory through a
written project profile sheet (PPS) prepared by the project management team. CompuChem has
established a rapport withthe U.S. Environmental Protection Agency (EPA) Program Office in
Washington, DC, through our administrative project officer and our technical project officer
located in our region (IV). The CEO and senior management are firmly committed to continuous
improvement and customer satisfaction and have implemented a process of Total Quality Manage-
ment (TQM) within the organization.

The following section describes the operational and functional responsibilities of key laboratory
personnel, including activities that relate to product and process quality. Also, the roles and
responsibilities of the Quality Assurance department and its organizational relationship to
laboratory management are identified. Refer to Figures 4-1 through 4-2 for an overview of
these relationships.

Organizational charts listing names of those holding the positions and detailed resumes of key
technical personnel are available on request as Supplement A to this QA Plan. See Section 3.0
for ordering information. QA department staff, who operate independently of production areas,
monitor and audit all laboratory units. All QC criteria are documented, and compliance is
verified at each level of laboratory data review.

Standard Operating Procedures (SOPs) for in-lab data evaluation and independent QA auditing
describe the details of these quality control functions and associated oversight activities. The QA
department is responsible for, among other things, verifying the integrity of these functions and
documenting performance for lab management to review.
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4.1 Assignment of Responsibilities
The main objectives of CompuChem’s QA program are to assure that

« our laboratories generate data of known quality
s data quality meets or exceeds all QA/QC criteria
» the records necessary to document laboratory performance are maintained

The QA department monitors sample processing from initial order entry through the analytical
systemn and to the final data report through a series of audit activities. QA monitors compliance
with laboratory SOPs and established good laboratory practices. The QA department is respon-
sible for providing feedback to management and identifying and implementing policies to improve
quality. The success of the program depends on the capabilities of those who carry it out. Follow-
ing are brief surnmaries of the responsibilities and the authority of each of the QA staff positions.

To be certain that the laboratory achieves all QA program objectives, the Vice President General
Manager (VPGM) monitors and directs the quality activities of QA department and laboratory
personnel. The VPGM, with input from the QA department staff, establishes laboratory policies
as needed for activities affecting quality. The VPGM adheres to the procedures and requirements
set forth in the QA Plan. The VPGM reports directly to the corporation’s Chief Executive Officer
(CEO). The VPGM and senior QA staff are responsible for overseeing QA of all laboratory
operations. The VPGM and the QA department manager have the authority to terminate
nonconforming work at any time.

Additional responsibilities and duties related to the guality program include:

« monitoring the QA program as documented in the QA Plan and ensuring that all
elements are carried out as written

= cvaluating the effectivencss of quality management systems and reporting evaluations
to management and the CEO

» developing and implementing new QA programs, including statistical procedures,
additional QC measures, and new methods validation, etc.

s maintaining current documentation of all measurement procedures routinely
used in the laboratories, including those used by subcontractors

s implementing or modifying analytical methods to conform with recognized

standards and/or GLPs, including alteration of analysis/procedure codes used by
the Laboratory Information Management System (LIMS)
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» having final authority to terminate or alter any incorrect or improper analytical
or measurement procedure to conform to requirements of the QA Program Plan (QAPP)

» training, directing, and qualifying personnel in specified laboratory QC and
analytical procedures or designating qualified individuals to do so

« reviewing and advising lab management on requirements and applicability of

specific Quality Assurance Project Plans (QAP;jPs), new statements-of-work

(SOWs), RFQs, RFPs, IFBs, and other contract-related issues
e directing the activities of the QA department and the Technical Communications

department, as well as the Systems and Laboratory Automation department staff and

the research and development staff

f i rance

The manager of QA reports to the VPGM and is organizationally and functionally independent of
all personnel directly involved in the laboratory operations. The manager of QA is primanly
responsible for overseeing and directing the activities of the QA staff, consisting of QA specialists
I, I, and III, and clerical staff. The VPGM, the manager of QA, and all QA specialists have
authority to approve data. The final technical reviewer has the authority for final data approval.
The manager of QA and the VPGM have the authority to terminate nonconforming work at any
time.
Additional responsibilities and duties include:
s providing QA reports to management
s overseeing the laboratory’s participation in external QA/QC programs
» coordinating external (on-site) and internal QA/QC audits or inspections
» reviewing and approving iaboratory-generated data qualifying notices

» writing QA Notices that are used to document exceptions to QC acceptance criteria or
other matters affecting data usability or interpretation for inclusion in data packages

« providing training to QA and laboratory staff
» penodically informing management of the status of the QA Plan

» providing assistance on special projects as required by the VPGM
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= overseeing all subcontractor QA programs, including administering and reviewing
their proficiency studies and conducting on-site audits

. develoPiﬁg and impiementing new QA programs, including statistical procedures,
additional QC measures, and new methods validation, etc.

s conducting scheduled or unannounced audits and inspections, reporting findings
to management and, when needed, ensuring that corrective action is taken

» seeking out and evaluating new ideas and current deveiopments in the field of
QA and recommending ways to apply them where advisable

= having final authority to terminate or alter any incorrect or improper analytical
or measurement procedure to conform to requirements of the QAPP

= training, directing, and qualifying personnel in specified laboratory QC and
analytical procedures or designating qualified individuals to do so

= reviewing and advising lab management on requirements and applicability of
specific Quality Assurance Project Plans (QAP;jPs), new statements-of-work
(SOWs), RFQs, RFPs, IFBs, and other contract-related issues

a reviewing customer problem resolution reports for out-of-control events and
verifying that remedial action has been taken to restore control

= assuring that subcontractor laboratories are complying with the QA program

«  serving as point-of-contact for cxchange of QA/QC information and approving
release of QA/QC information

» assuming certain responsibilities of the VPGM, if necessary

Quality Assurance Department Staff

The QA department staff are responsible for carrying out quality activities as directed by
the manager of QA and the VPGM. The QA staff are organizationally and functionally
independent of all personnel directly involved in the laboratory operations.

Additional responsibilities and duties of the QA department staff include:

= ensuring that the laboratories meet all quality requirements as documented in

the QA Plan, as well as those documented in the specific QA and laboratory
SOP manuals
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« auditing and spot-checking work in process for quality and completeness

« providing deviation/exception reports to laboratory managers and the VPGM
regarding out-of-control analyses and providing recommendations for corrective
action

= oversecing corrective action as required

= generating, analyzing, and documenting QA/QC data (Much of the QC data is
generated by the laboratory staff in the normal course of producing analytical
data, or-by using the LIMS during data acquisition or data entry.)

» based upon laboratory performance statistics and/or SOW requirements
establishing and updating control limits using QC data from routine sample
analyses

s providing information and documentation for internal/external audits or
inspections

= functioning as a liaison between the QA manager/VPGM and personnel within
the laboratories

= communicating QA program objectives and requirements to clients and external
auditors

= reinforcing good laboratory practices within the laboratory
= communicating any quality concerns to the QA manager/VPGM
s communicating any safety concemns to the chemical hygiene or radiation safety officer

s reviewing and approving performance evaluation (PE) and proficiency testing
(PT) sample data :

» reviewing PE and PT scores, coordinating lab personnel review of unacceptable
PE/PT scores and associated data, and assembling findings into a unified document for
response 1o certifying agencies

= initiating and documenting corrective action (if necessary) related to audit
deficiency reports or unacceptable PE/PT scores

» introducing internal single and double “blind” PE samples into the LIMS and reporting
performance 10 management
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» auditing the documentation of approval and tramblhty of all standards to
National Institute of Standards and Technoiogy (NIST), U.S. EPA or other certified
source

« auditing the documentation of calibration traceability of all thermometers,
balances and Class-S weights used in daily calibrations

= excrcising control of purchased items known to affect quality through evaluation
and approval on a per lot basis

« conducting routine sclf-inspections, including performance audits, system audits,
and summarizing findings in reports to management

The Technical Communications staff consists of trained technical writers who

design, implement, and maintain various technical communication systems within

CompuChem. The supervisor of Technical Communications reports directly to the

VPGM. Specific responsibilities include:

s writing, editing, and revising SOPs, as well as enforcing proper document
control, maintaining historical records of SOP revisions, and distributing SOPs
to laboratory stations

= designing, producing, and issuing logbooks and runlogs through CompuChem’s
Laboratory Logbook Control System (LLCS)

= revising and distributing CompuChem’s QAPP, selected program-specific QAPPs,
and selected QA Project Plans (QAP;Ps)

« initiating and maintaining laboratory certifications by state and federal agencies

» writing and designing trainmg program media for laboratories

= managing all employee training files, ensuring that training documentation is
received and filed, and that completion of training events is documented in
CompuChem’s electronic training information database

» teaching in-house technical and business communication courses to ensure
quality of written communication

CompuChem Quality Assurance Plan
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a managing an in-house technical library and acting as information specialists for
technical staff

Laboratory Personnel M ent

A variety of QC functions and duties directly or indirectly affecting data quality are
performed by laboratory personnel and management.

Key responsibilities of this nature include:

assuring compliance with methods and SOPs as directed by the VPGM

verifying that all instruments meet calibration and tuning requirements

identifying, initiating, documenting, and completing corrective action requirements
performing scheduled, routine preventive maintenance of instruments or overseeing work done
under service contracts

» foliowing good laboratory practices and recommendations of the QA department for

« performing and documenting action steps based on established QC acceptance criteria

= providing adequate and documented training of personnel

s performing various levels of data review to evaluate QC acceptance criteria and verify client
and contract compliance

4.2 QA Communications

The QA department communicates with other areas of the laboratory and to management via
several different types of reports. The VPGM and the QA staff also distribute interoffice memo-
randa to appropriate laboratory management detailing the results of internal and external audits,
blind interlaboratory proficiency studies, blind internal proficiency studies, and deficiency reports/
corrective action needs. Good laboratory practices and successful performance on various studies
and audits are also reinforced through these memoranda.

4.3 QA Program Assessment

The VPGM and the QA department staff conduct periodic assessments of the QA program. Based
on these assessments, a written status report of QA activities and progress is forwarded to manage-
ment. The following items are addressed in these reports; most are addressed in the quarterly and
the monthly QA activities reports to management as described in Section 16.0. A quarterly report
of the effectiveness of the quality management programs is prepared by the VPGM and reported to
the President and CEO.

= status of or changes to the QAPP
status of QAPjPs,.if any

CompuChem Quality Assurance Plan Page 4-7




Section No. 4.0
Revision No. 7
Date: April 1, 1994

measures of data quality

significant QA obstacles, accomplishments, and recommendations

results of performance audits

results of system audits

status of QA requirements for contracts

summary of QA training (internal and external QA/QC seminars and courses)
overall effectiveness of the QA program

44 Personnel Qualifications

CompuChem, located in Research Triangle Park, NC, and within minutes of three major university
campuses, is ideally positioned for recruiting both scientists and experienced professionals with
degrees in their fields. Many applied science graduates join the organization as entry-level techni-
cians, and progress through extensive training into senior chemist, data review/verification, and
QA positions. In most technician positions and instrument operator positions, the training period
lasts from six months to one year, depending on the level of experience required and complexities
of the position/instrumentation.

The U.S. EPA has set forth requirements for qualifications of technical personnel involved in
analyzing EPA samples. EPA requires the following experience levels for technical personnel who
analyze EPA samples. As Supplement B to this QA Plan, the Laboratory Experience Record
(LER) demonstrates, CompuChem’s laboratory staff exceed these requirements.

ORGANICS:

s Gas chromatograph/ mass spectrometer (GC/MS) operators independently performing
work on EPA contracts must each have at least one year of experience in analyzing
EPA samples.

= Mass spectral interpretation specialists performing work on EPA contracts must have at
least two years of experience (“experience” means more than 50 percent of the
personnel’s productive work time) in the interpretation of mass spectra gathered in
GC/MS analysis.

» Extraction and concentration specialists performing work on EPA contracts must have
at least one year of experience in preparing extracts from environmental or hazardous
waste samples.

s Pesticide residue analysis experts performing work on EPA contracts must have at least

two years of gas chromatography (GC) experience in organochlorine pesticide residue
and PCB analysis, and in interpreting GC chromatograms.

Page 4-8 ——————————————————  CompuChem Quality Assurance Plan

ooy



Section No. 4.0
Revision No. 7
Date: April 1, 1954

INORGANICS: "

. inductivcly coupled plasma (ICP) spectroscopists responsible for work under EPA
contracts must have at least two years of experience in the operations of the ICP on
environmentai samples. ICP operators must have at least one year of experience.

a Flameless atomic absorption (AA) operators responsible for the work on EPA contracts
must have at least one year of experience operating and maintaining AA instrumentation
for graphite furnace and cold vapor analysis of environmental samples.

» Inorganic sample preparation specialists performing sample preparation for EPA contracts
must have at least one year of experience in sample preparation in an anaiytical laboratory.

s Classical inorganic techniques analysts (cyanide analyst) responsible for work on EPA
contracts must have at least one year of experience with classical chemistry laboratory

procedures.

CompuChem’s technical personnel meet or exceed these requirements in all cases. Resumes of
technical personnel are available on request as Supplement A to this QA Plan. See Section 3.0 for
ordering information.
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Figure 4-2. QA Oversight in Laboratory Operations
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4.5 Training

CompuChem’s training program is administered by the Human Resources (HR)
department and applies to all full-time empioyees, and also to any temporary and
part-time employees that support a full-time function. All job functions are fully
described in formal job descriptions, which are kept on file in HR. To be hired or
promoted, an employee must meet all job description requircments. Training checklists are
used to document and certify that all position requirements are met. At that time, an
employee can be hired or promoted, depending on company needs. All hiring and
subsequanchangumpemonnelmamdoannancdthmghtheuseofthckrsonml
Action Form (PAF).

Various training programs are provided for employees new to a position, and the
training records are maintained in the individual’s permanent training files, which are
currently maintained by the Technical Communications department. Performance is
measured through indicators such as precision and accuracy in spike samples, surrogate
recoveries and contamination, as well as in productivity or in error rate tabulations. If an
employee fails to maintain acceptable performance standards, retraining and recertification
must be documented before the employee may work independently. Hardcopy and
electronic training records are maintained for each employee, and include dates, locations,
credit hour value, grades earned, and proof of completion for each training event
completed by each employee.

The job description requirements for each position, and within a “job family
progression” are incorporated into the training checklists for each department. The checklists
are used to document and certify that all requirements are met before an individual is hired
or promoted.

The training checklists (and job descriptions) include minimum acceptable levels of
formal education, training, and prior experience. Also included, if applicable, are special
requirements for certifications, job-related aptitude tests (c.g., typing or data entry) or
licenses. Some contracts or client agreements specify minimum qualifications for certain
technical, administrative, computer, and management positions. Additionally, certain
positions require auxiliary training, including viewing of training videotapes, on-site
training classes, or off-site attendance of specialized training or certification courses.
These requirements are identified in the training checklists and job description in such
instances. Independently, the Technical Communications department maintains a
Laboratory Experience Record (Supplement B to this QA Plan), which chronicies the
number of months of experience of laboratory personnel.

All positions directly or indirectly affecting quality of data, data reports, or other
customer products or services must be directly supervised during the initial orientation and
training period. This period varies in length of time depending upon the nature of the
position and specific qualifications of the person in the position. For certain jobs requiring
specific experience, training, or certification, the incumbent is known as a frainee until
thesc minimum qualifications are met. Any work performed by a trainee is directly
supervised, and any worksheets, forms, or other analytical data, whether “deliverable”™ or
not, must be reviewed and counter-signed by the supervisor or designated semior staff
. member.

CompuChem Quality Assurance Plan
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The formal training program at CompuChem also involves safety and chemical hygiene training.
The CEQ and VPGM have the ultimate responsibility for chemical hygiene in the laboratory and
provide continuing support of the program. The Chemical Hygiene Officer (CHO) has the respon-
sibility of coordinating and enforcing the laboratory safety program at CompuChem. Each em-
ployee in the laboratory is responsible for ensuring an effective chemical hygiene program. The
safety program involves the following key elements:

= safety training programs for all personnel
» the Chemical Hygiene Plan, approved by the VPGM and the CEO
» the Contingency Plan, approved by the VPGM and the CEQ

= periodic (at least quarterly) inspections of the facilities for compliance with safety regulations
and the safety SOPs

» verification that all safety equipment is operable and in good working condition (including
inspection and recharging of aii fire extinguishers, and monthly inspection of fume hood
performance)

» initial testing of all new safety equipment
a periodic (at least annual) fire/evacuation drills

« the safety committee, which is comprised of safety facilitators representing key sections of the
operation

v Right-to-Know seminars held for all laboratory personne! to discuss chemical hazards, safety
precautions, medical treatment, and spill cleanup procedures

= monthly swipe tests

The CHO and Radiation Safety Officer (RSO) have the responsibility of conducting internal safety
inspections, covering all aspects of laboratory safety including fire, hazardous matenials, personat
dress, electrical safety, posted evacuation routes, and condition of all safety equipment. The RSO
is responsible for overseeing the safety aspects of the radiological operations in the laboratory.
This includes conducting quarteriy inspections and monthly swipe tests. Please refer to Section
17.3 for details on the role of the CHO/RSO and to CompuChem’s Radiological Laboratory
Safety Manual for details on safety in that laboratory. Corrective actions identified in the inspec-
tion or during safety drills are the responsibility of each laboratory section.

Yearly safety briefings for ail employees are the responsibility of the department/laboratory
managers. Managers receive their instruction through the CHO/RSQO. Training includes safety for
fire, electricity, compressed gases, chemical hazards, radiological hazards, and safety equipment,

CompuChem Quality Assurance Plan Page 4-13
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depending on the responsibilities of the department or laboratory. New employees must be trained
in all aspects of safety concerned with their job responsibilities and (when applicable) the
laboratory(ies) in which they work. Human Resources, along with laboratory/department managers
and the CHO/RSO must maintain documentation of safety training. The documentation must
include a completed training documentation form, a list of the attendees, the training subject(s), the
time spent in training, and the date.

A variety of local seminars, workshops, and lectures are also made available to employees.
Again, because CompuChem is located within minutes of several university campuses and key
federal agencies (U.S. Environmental Protection Agency—Environmental Research Center/Office
of Air Quality Planning and Standards, National Institute of Environmental Health Sciences,
Research Triangle Institute), employees have access to a variety of educational resources. Work-
shop and seminar attendees usually transmit their experiences in the form of trip reports or
in-house presentations to appropriate staff members. CompuChem has also established an
educational assistance program, reimbursing employees for the cost of formal coursework that
enhances job performance and opportunities for advancement.
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5.0 . Analytical Procedures

CompuChem performs a variety of analytical methods. Tabie 5-1 lists these methods in detail
and inciudes the published method references and applicable analytes or analyte classes. All
U.S. EPA methods are performed without deviations from the published method. Any minor
modifications made to other standardized methods are documented in the method summary
that is included in each deliverable data package.

All analytical methods are validated before being offered as an analytical service for sale.
Method validation studies are reviewed by the department manager and QA department staff,
who must approve the studies. Standard operating procedures (SOPs) are then written for new
methods. SOPs are also reviewed by the QA department. Any variance from standardized
methods is documented in the SOP.

5.1 Limits of Detection

A formalized method detection limit (MDL) study is performed yearly for all approved
methods currently in use. The studies are performed following the design specified in
the Federal Register, 40 CFR Part 136 (October 26, 1984). Current MDLs for all
methods can be found in Suppliement E to the QA Plan. (See Section 3.0 for ordering
information.)

The MDL is the minimum concentration of a substance that can be measured and
reported with 99% confidence that the analyte concentration is greater than zero. The
MDL is determined from the analysis of a sample in a given matrix (using both
laboratory pure water and laboratory pure sand or furnaced sodium sulfate matrices)
containing the analyte. At least eight replicate samples are prepared containing the
analyte(s) to be tested at a concentration that is equal to or in the same concentration
range as the estimated MDL. It is recommended that the concentration fall between
one and five times the estimated MDL. The samples are processed through the entire
analytical method. The MDL is calculated using the standard deviation of the
replicate measurements and the Student's T value at the 99% confidence level. The
mean analyte value and the mean percent recovery are also calculated.

5.2 Precision and Accuracy Studies

An initial precision and accuracy demonstration is also performed for each approved
method. Four replicate control samples are spiked at concentrations near the
calibration midpoint and processed through the entire analytical method. The mean
percent recovery and percent relative standard deviation are derived from the replicate
resuits. Precision and accuracy data from these studies are presented in Tables 5-2
through 5-20. Statistically-derived control limits used for the evaluation of the
laboratory control sample and control charting program are determined from labora-
tory-acquired data points and determined at two and three standard deviations. These

Page 5-1
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are used in evaluating the laboratory control sample analysis for all methods but only
updated for CLP methods if actually tighter than those specified in the SOW.
However, control limits for percent recovery and relative percent difference (RPD)
used in routine field sample analysis are those defined in the appropriate method, and
are shown in each table under the column header AMethod Acceptance Limits.

53 Method Validation Studies

To begin analysis of samples for written methods not currently offered, a method
validation study must first be performed. The as-written method is reviewed by a
chemist familiar with the extraction/preparation procedures and the instrumental
detection systems required. The chemist looks for safety hazards, applicability of
available instrument systems, new equipment requirements, any discrepancies in the
written method, and the QA/QC requirements. A plan of testing approach to be taken
is discussed with the laboratory manager and other appropriate members of senior
management.

A formalized MDL study is then performed following the Federal Register
40 CFR Part 136, along with a precision and accuracy determination, and any other
pertinent information is then forwarded to the QA department for final approval.
Any deviations from the published method must be noted in the SOP. Once approval
by QA and SOP formalization has occurred, analysis codes can be developed and the
new method can be offered to clients. If methods are truly developed by CompuChem,
more elaborate testing schemes would be required. Supplement E contains tables of
the most recently determined MDLs.

Table 5-1. Analytical Methods Performed by CompuChem Environmental Corporation

Clean Water Act Methods

160.1 manual filterable residue EPA, March 1983
total dissolved solids

160.2 manual non-filterable residue EPA, March 1983
total suspended solids

130.1/ colorimetric, total hardness as EPA, March 1983

10-301-31-1-A flow injection CaCo, Lachat, Nov. 1991

analyzer-Lachat
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Table 5-1conmuen). Analytical Methods Performed by CompuChem Environmental Corporation

Meﬂidd" D Typeof - ' “Analytes .- B References '

i Analysis ... e s

Clean Water Act Methods {continued)

200.7 inductively coupled inorganic metals 40 CFR 136,
plasma (ICP) Appendix C

206.2 graphite furnace AA  arsenic EPA, March 1983
(GFAA)

239.2 GFAA lead EPA, March 1983

245.1/245.5 cold vapor AA mercury EPA, March 1983
(CVAA)

270.2 GFAA selenium EPA, March 1983

279.2 GFAA thallium EPA, March 1983

3102, colorimetric, alkalinity EPA, March 1983

10-303-31-1-A flow injection Lachat, Dec.1988
analyzer-Lachat

3252, colorimetric, chloride EPA, March 1983

10-117-07-1-A flow injection Lachat, Oct.1991
analyzer-Lachat

335.2/3 manual distillation, cyanide EPA, March 1983
automated Technicon

350.1, colorimetric, ammonia EPA, March 1983

10-107-06~1-A flow injection Lachat, Sept.1991
analyzer-Lachat

375.4 turbidimetric sulfate EPA, March 1983

420.1/.2 manual distillation, phenols EPA, March 1983
automated aqueous (A)
Technicon
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Table 5-1 wconmouen). Analytical Methods Performed by CompuChem Environmental Corporation

" References

Clean Water Act Methods (continued)

505 DC-180 total TOC EPA, December 1983
organic carbon Standard Methods,
(TOC) analyzer 16th Edition, 1985

506 DX-208 total TOX EPA, December 1983
organic halides Standard Methods,
(TOX) analyzer 16th Edition, 1985

601 GC purge and purgeable 40 CFR 136, Appendix A
trap (P&T), halocarbons
Hall detector

602 GC P&T purgeable 40 CFR 136, Appendix A
PID detector aromatics

608 extraction, organochlorine
GC/ECD pesticides & PCBs 40 CFR 136, Appendix A

610 HPLC, UV & PAHs (A) 40 CFR 136, Appendix A
fluorescence
detectors in series

624 GC/MS P&T purgeable volatile 40 CFR 136, Appendix A
Megabore column organics

625 extraction, GC/MS acid and 40 CFR 136, Appendix A
capillary column base/neutral (B/N}

extractables
340.2, ion selective total flyorides EPA, March 1983
10-109-12-2-A electrode, (without distillation) = Lachat, 1989
‘ flow injection

analyzer-Lachat

3532 colorimetric, nitrate EPA, March 1983
automated with

cadmium reduction
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Table 5-1 conmasn). Analytical Methods Performed by CompuChem Environmental Corporation

References

Typeof L S . yies:
. e B

" {Method ID. -

Clean Water Act Methods (continued)

353.2 colorimetric, nitrite EPA, March 1983
automated without
cadmium reduction
503B Fourier transform oil and grease (A) Standard Methods,
infrared (FT-IR) 16th Edition, 1985
503 E FT-IR total petroleum (A) Standard Methods,
hydrocarbons (TPH)  16th Edition, 1985
418.1 FT-IR TPH (S) EPA, March 1983
0&G (S)
10-124-13-1-A colorimetric, hexavalent chromium Lachat 1991
flow injection Cr+
analyzer-Lachat
504 microextraction, EDB and DBCP EMSL 6/85, 11/85
GC/ECD

Resource Conservation and Recovery Act Methods

1311 TCLP semivolatiles, pest., 40 CFR 261
herb., metals Appendix II, EPA SW-846
3rd. Edition
1311 TCLP with zero volatile organics 40 CFR 261,
headspace extraction Appendix II, EPA SW-846
3rd. Edition
3005 aqueous acid total recoverable EPA SW-846,
digestion or dissolved metals 3rd. Edition
3010 aqueous acid total metals EPA SW-846
digestion 3rd Edition
3020 aqueous acid total metals EPA SW-846
digw;ion 3rd. Edition
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Table 5-1 conmnem. Analytical Methods Performed by CompuChem Environmental Corporation

Resource Conservation and Recovery Act Methods (continued)

3050 soil/sediment/ total metals EPA SW-846
sludge acid 3rd. Edition
digestion

3510 separatory funnel, organic extractables =~ EPA SW-846
liquid-liquid (A) 3rd. Edition
extraction

3520 continuous organic extractabless =~ EPA SW-846
liquid-liquid (A) 3rd. Edition
extraction

3540 Soxhlet extractable organics = EPA SW-846
extraction (S) - 3rd. Edition

3550 sonication nonvolatile and EPA SW-846
extraction extractable 3rd. Edition

organics

6010 ICP inorganic metals EPA SW-846

3rd. Edition

7060 GFAA arsenic EPA SW-846

3rd. Edition

7195/7191 GFAA hexavalent EPA SW-846

chromium 3rd. Edition

7421 GFAA lead EPA SW-846

3rd. Edition

747077471 manual CVAA mercury EPA SW-846

3rd. Edition

7740 GFAA selenium EPA SW-846

3rd. Edition

Da~masa & 0O
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Table 5-1 onmwen. Analytical Methods Performed by CompuChem Environmental Corporation

“MethodID " Typeof =~ " - _Analytes . References
Lo Analysis R A
Resource Conservation and Recovery Act Methods (continued)
7841 GFAA thallium EPA SW-846
3rd. Edition
8010 GC/Hall detector halogenated EPA SW-846
volatile 3rd. Edition
organics
8015 GC/FID detector jet fuel/gasoline/ EPA SW-846
(modified) diesel 3rd. Edition
8020 GC/PID detector aromatic volatile EPA SW-846
organics 3rd. Edition
Chapter 7 reflux distillation cvanide, reactive EPA SW-846
9010 automated Technicon sulfide, reactive 3rd. Edition
9010 manual distillation cyanide, total and EPA SW-846
automated Technicon amenable 3rd. Edition
Chapter 7, acid distillation, sulfide, reactive EPA SW-846
9030 tration 3rd. Edition
8080 GC/ECD organochlorine EPA SW-846
detector pesticides and PCBs  3rd. Edition
3620 Florisil column organochlorine EPA SW-846
cleanup pesticides & PCBs 3rd. Edition
3640 gel permeation organochlorine EPA SW-846
cleanup pesticides & PCBs 3rd. Edition
semivolatile organic
extractables
8140 GC/flame organophosphorus EPA SW-846
nitrogen phosphorus pesticides 3rd. Edition
detector (NPD)
~ ‘CompuChem Quality Assurance Plan ——————————————weesw  Page 5-7
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Table 5-1 conmvuen. Analytical Methods Performed by CompuChem Environmental Corporation

Resource Conservation and Recovery Act Methods (continued)

8150 GC/ECD chlorinated EPA SW-846
herbicides 3rd. Edition
8240 GC/MS P&T purgeable volatile EPA SW-846
organics 3rd. Edition
8270 GC/MS capillary semivolatile organic = EPA SW-846
column extractables 3rd. Edition
8310 HPLC-UV and polynuclear aromatic = EPA SW-846
fluorescence hydrocarbons 3rd. Edition
detectors in series (PAHs)
3630 silica gel cleanup PAHs EPA SW-846
3rd. Edition
5012 manual distillation, cyanide EPA SW-846
automated 3rd. Edition
Technicon
9038 turbidimetric suifate EPA SW-846
3rd. Edition & updates
9020 DX-208 TOX TOX EPA SW-846
analyzer 3rd. Edition
9071/418.1 Soxhlet extraction 0&G solid (S) EPA SW-846
FT-IR 3rd. Edition\ EPA March
1983
9251 colorimetric, chloride EPA SW-846
10-117-07-1-A flow injection 3rd. Edition
analyzer-Lachat
9065/9066 manual distillation, phenol EPA SW-846
automated 3d. Edition -

Technicon
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Table 5-1 conmwen. Analytical Methods Performed by CompuChem Environmental Corporation

Method 1D Typeof  Analytes " References

Superfund/Comprehensive Environmental Response, Compensation, and Liability Act

EPA Contract GC/MS P&T purgeable volatile CLP Statement-of-Work
Laboratory Megabore column organics (SOW) 3/90, OLMO01.9
Program (CLP)
EPA CLP extraction, semivolatile organic = CLP SOW 3/90,
GC/MS capillary extractables OLMO01.9
column
EPA CLP extraction, organochlorine CLP SOW 3/90,
GC/ECD pesticides & PCBs OLMO01.9
detector
EPA CLP ICP inorganic metals CLP SOW 3/90
{modified 200.7) ILMO03.0
EPA CLP GFAA inorganic metals CLP SOW 3/90
(arsenic, selemium, ILMO03.0
lead, thailium)
EPA CLP CVAA mercury CLP SOW 3/90,
ILM03.0
EPACLP manual distillation, cyanides CLP SOW 3/90
automated L.MO3.0
Technicon
EPA CLP * ICP, dissolved metals EPA CLP 3/90
GFAA, (including mercury) ILMO3.0
CVAA
EPA Superfund GC/MS low concentration SAM 10/92
Analytical Methods purgeable volatile
(SAM) organics
EPA SAM GC/MS low concentration SV

organic extractables

SAM 10/92

*It is our policy not to digest samples for dissolved metals requiring CLP analysis. Since HAZWRAP sampies require a digestion, on a
" projoct-specific basis, samples wiil be digested as required.

CompuChem Quality Assurance Plan
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Table 5-1 covmauen). Analytical Methods Performed by CompuChem Environmental Corporation

Method D~ Typeo ~ An Ref

:.-.;:_ ::;._A.;. i ! Anﬂyﬁs i o

EPA SAM GC low concentration organo- SAM 10/92

chlorine pesticide/PCBs

EPA GC P&T, purgeable volatile organics draft SOW
PID/ELCD for QTM 2/93

EPA solid phase/solvent pesticides, CLP draft SOW
extraction, GC/ECD  PCBs as arochlors, for QTM 2/93
GC/FID polynuclear arom. hydrocarb.  (PAHs)
GC/PID or FID phenolic compounds

Radiological Parameters

EPA 9310 gas proportional gross alpha EPA SW-846
counter 3rd. Edition

EPA 9310 gas proportional gross beta EPA SW-846
counter 3rd. Edition

EPA 9315 gas proportional total radium EPA SW-846
counter 3rd. Edition

EPA 903.1 gas scintillation radium-226 EPA, August

(modified) counter 1980

U-02 silicon surface isotopic HASL-300

(modified) barrier detector, uranium-234, 238
alpha spectrometer

Method Reference Key

40 CFR 136, Appendix A
40 CFR 136, Appendix C

Page 5-10

Code of Federal Regulations 40, Part 136. (1984). Test procedures

Jor analysis of organic pollutants, part VIII Environmental

Protection Agency 40 CFR Part 136 guidelines establishing test

procedures for the analysis of pollutanis under the Clean Water Act's

final rule and interim final rule and proposed rule.

Appendix A. (October 26, 1984). Methods for organic chemical

analysis of municipal and industrial wastewater.

Appendix A. (October 26, 1984). Inductively coupled plasma-atomic
emission spectrometric method for trace element analysis of water and
wastes, method 200.7.

CompuChem Quality Assurance Plan
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Method Reference Key

CLP SOW 3/90

EPA QTM 2/93
EPA 10/92 SAM

40 CFR 261

Lachat 1989/1991
EPA August 1980
HASL-300
EMSL-Cincinnati 11/85

Standard Methods 16th
Edition

Section No. 5.0
Revision No. 8
Date: April 1, 1994

U.S. EPA. (March 1990). Contract Laboratory Program Statement-
of-Work for organic and inorganic analysis, multi-media,
multi-concentration. Document number OLMO1.0 with revisions
through OLMO01.9 (organic), and number [ILMO3.0 (inorganic).

U.S. EPA. (February 1993). draft Contract Laboratory Program
Statement-of-Work for quick turnaround method (QTM).

U.S. EPA. (October 1992). U.S. EPA Superfund analytical methods
Jor low concentration organics in water.

U.S. EPA. (November 24, 1992). Toxicity characteristic leaching procedure
(TCLP). Appendix I added by 57 CFR 55114. Toxicity Characteristics
revision, Final Rule.

Lachat Instruments, (1989). Method manual for the QuikChem
automated ion analyzer. Milwaukee, WL

U.S. EPA. (August 1980). Prescribed procedures for measurement
of radioactivity in drinking water. EPA-600/4-80-032,

U.S. DOE Environmental Measurements Laboratory. (November
1990). HASL-300, 27th Edition.

Environmental Monitoring Systems Laboratory. (November 1985).
Methods for the determination in finished drinking water and raw
source water, 6/85 (revised 11/85), EMSL Physical/Chemical
Methods Branch. '

APHA, AWWA, WPCF. (1985). Standard methods for the examination
of water and wastewater. 16th. Edition.

Tables 5-2 through 5-34 contain precision, accuracy, and spiking level information for the analyses performed
by CompuChem. Precision and accuracy information for methods not covered in these tables will be added in
subsequent updates to this QA Plan,

CompuChem Quality Assurance Plan
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Table 5-2. Precision and Accuracy for U.S. EPA CLP SOW 3/90 Semivolatile Aqueous Samples

diethyl phthalate

‘Parameter - ‘Avg. %R ‘' Method Acceptance Criteria
L s %R Limits %ARPD
phenol 44 7699 87 12-110 42
bis(2-chloroethyl) ether 4.2 77-100 88
2<chlorophenol 48 74-99 87 27-123 40
1,3-dichlorobenzene 40 71-91 81
1,4-dichlorobenzene 44 70-92 81 3697 28
1,2-dichlorobenzene 6.2 61-89 75
2-methylphenol 5.2 67-91 79
2,2'-oxybis(1-chloropropane) 3.9 7798 87
4-methyiphenol 47 61-81 7
N-nitroso-Di-N-propylamine 3.9 73-92 83 41-116 38
hexachloroethane 44 68-88 78
nitrobenzene 4.1 84.108 9%
isophorone 33 83-101 92
2-nitrophenol 44 95-124 110
2,4-dimethylphenol 9.7 77-123 100
bis(2~chioroethoxy) methane 43 32-106 94
2,4-dichlorophenol 3.3 85-103 94
1,2,4-trichlorobenzene 35 90-111 100 39-98 28
naphthalene 42 85-109 97
4-chloroaniline 4.1 83-106 94
hexachiorobutadiene 37 87-109 98
4-chloro-3-methylphenol 44 8s-111 98 23-97 42
2-methyinaphthalene 33 67-82 74
hexachlorocyciopentadiene 11 50-86 11
2,4,6-trichlorophenol 5.6 82-116 99
2,4,5-trichlorophenol 28 90-107 98
2-chloronaphthalene 32 76-91 84
2-nitroaniline 34 82-101 92
dimethyl phthalate 3.6 79-99 89
acenaphthylene 3.6 69-86 77
3-nitroaniline 47 86-117 102
acenaphthene 3.1 72-87 80 46-118 31
2,4-dinitrophenol 43 50-62 56
4.nitrophenol 6.2 91-132 111 16-80 50
dibenzofuran 40 73-94 84
2,4-dinitrototuecne 3.5 80-100 90 24-96 38
2,6-dinitrotoiuene 34 79-97 38
40 74-93 83
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Table 5-2 cowmurn. Precision and Accuracy for U.S. EPA CLP SOW 3/90 Semivolatile Aqueous

Samples

‘Parameter . %RSD "3cr,Limits Avg. %R Myﬁmgm
4-chiocrophenyl phenyl ether 35 68-84 76

fluorene 3.5 72-90 81

4-nitroaniline 44 98-127 112

4,6-dinitro-2-methylphenol 12 67-121 94

N-nitrosodiphenylamine 3.3 76-97 84

4-bromophenyl phenyl ether 29 93-110 102

hexachlorobenzene 3.6 82-102 92

pentachiorophenol 10 65-104 84 9-103 50
phenanthrene 33 98-119 108

carbazole 33 85-104 95

anthracene . 42 85-110 98

di-N-butyl phthalate 39 78-99 88

fluoranthene 29 95-113 104

pyrene 1.8 86-96 91 26-127 31
butylbenzyl phthalate 4.1 69-38 78

3,3'dichlorobenzidine 79 45-73 59

benzo(a)anthracene 32 86-104 95

bis(2-ethylhexyl) phthalate 6.2 65-95 80

chrysene 43 64-83 73

di-N-octyl phthalate 39 84-106 95

benzo(b) fluoranthene 4.6 83-110 97

benzo(k) fluoranthene 48 41-55 48

benzo(a) pyrene 37 72-90 81

indeno (1,2,3-c,d) pyrene 36 71-88 80

dibenzo (a,h) anthracene 57 69-98 84

benzo (g,h,i) perylene 5.4 58-80 69

Sarrogates

2-fluorophenol 4.1 82-105 93 21-110 N/A
D5-phenol 46 77-101 89 10-110 N/A
2-chlorophenol-D4 42 52-67 59 33-110 N/A
1,2-dichiorobenzene-D4 6.0 57-83 70 16-110 N/A
DS5-nitrobenzene 38 87-109 98 35-114 N/A
2-fluorobiphenyl 29 79-94 87 43-116 N/A
2,4,6-tribromophenol 45 77-101 89 10-123 N/A
D14-terphenyl 13 107-116 111 33-141 N/A*
*Not applicable (N/A)
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Table 5-3. Precision and Accuracy for U.S. EPA CLP SOW 3/90 Low Level Semivolatile Solids

_ %RSD 3o Limits

Avg. %R Method Acceptance Cnteria

‘R Limits " %RPD'
phenol 11 43-86 65 26-90 35
bis(2-chloroethyl) ether il 45-87 66
2-chlorophenol 11 41-84 63 25-102 50
1,3-dichlorobenzene 10 43-82 62
1,4-dichlorobenzene 11 43-84 63 28-104 27
1,2-dichlorobenzene 11 42-82 62
2-methylphenol 9.3 43-77 60
2,2'-oxybis(1-chloropropane) 12 47-96 72
4-methylphenol 9.8 46-84 65
N-nitroso-Di-N-propylamine 11 46-92 69 41-126 38
hexachloroethane 10 45-86 70
nitrobenzene 7.9 53-85 69
isophorone 5.5 59-82 70
2-nitrophencl 8.5 52-89 70
2,4-dimethyiphenol 5.9 27-38 32
bis(2-chloroethoxy) methane 6.6 55-83 69
2,4-dichlorophenol 6.6 52-78 65
1,2,4-trichlorobenzene 88 48-82 65 3s8-107 23
naphthaiene 6.6 50-75 63
4-chloroaniline 6.9 25-39 32
hexachlorobutadiene 84 49-82 65
4-chloro-3-methylphenol 7.0 58-89 74 26-103 33
2-methyinaphthalene 6.6 44-65 55
hexachloracyclopentadiene 6.7 50-75 62
2,4,6-trichlorophenol 38 D-210 98
2,4,5+trichlorophenol 37 D-209 99
2-chloronaphthalene 53 51-71 61
2-nitroaniline 4.6 71-94 83
dimethyl phthalate 6.2 56-82 69
acenaphthylene 50 50-68 59
3-nitroaniline 9.3 27-48 37
acenaphthene 5.4 54-74 64 31-137 19
2,4-dinitrophenol 12 64-74 69
4-nitrophenol 47 72-96 84 11-114 50
dibenzofuran 48 54-72 63
2,4-dinitrotolucne 5.1 63-86 74 28-89 47
2,6-dinitrotoluene 6.7 56-84 70
diethyl phthaiate 57 57-81 69

Meamss F 4 4
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Table 5-3 conmuem. Precision and Accuracy for U.S. EPA CLP SOW 3/90 Low Level Semivotatile

Solids
A %RSD 3 o Lmuts ---- Avg. %R .Method Acceptance: Criteria
S ER S . SN L A it
4-chloropheny] phenyl ether 6.1 53-77 65
fluorene 5.9 52-75 63
4-pitroaniline 7.1 58-90 74
4 6-dinitro-2-methylphenol 1.7 59-94 77
N-nitrosodiphenyiamine 6.6 4466 55
4-bromophenyl phenyl ether 7.4 51-81 66
hexachlorobenzene 8.6 46-79 63
pentachlorophenol 9.4 49-88 69 17-109 47
phenanthrene 6.5 54-81 68
carbazole 54 57-79 68
anthracene 6.4 52-76 64
di-N-butyl phthalate 6.6 52-78 65
flucranthene 6.1 54-78 66
pyrene 83 48-80 64 35-142 36
butylbenzyl phthaiate 6.1 52-76 64
3,3'-dichlorobenzidine 20 3-10 6
benzo(a)anthracene 84 53-89 n
bis(2-ethylhexyl) phthalate 7.0 57-85 68
chrysene 8.5 45.76 60
di-N-octyl phthalate 7.6 55-87 71
benzo(b) fluoranthene 73 57-89 7
benzo(k) fluoranthene 10 30-56 43
benzo(a) pyrene 78 50-81 66
indeno (1,2,3-,d) pyrene 10 60-112 86
dibenzo (a,h) anthracene 7.9 62-100 81
benzo (g,h,i) perylene 15 40-108 74
Surrogates:
nitrobenzene-D3 33 85-142 114 23-120 N/A
2-fluorobiphenyl 49 84-113 99 30-115 N/A
terphenyl-D14 74 93-147 120 18-137 N/A
phenol-D5 10 49-93 71 24-113 N/A
2-fluorophenol 11 49-95 7 25-121 N/A
2,4,6-tribromophenol 6.0 66-95 81 19-122 N/A
2-<chlorophenol-D4 9.8 35-64 50 20-130 N/A
1,2-dichlorobenzene-D4 11 67-134 101 20-130 N/A
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Table 5-4. Precision and Accuracy for U.S. EPA CLP SOW 3/90 Medium Level Semivolatile Solids

Method Acceptance Criteria
%R Limits . .. %RPD

phenol 5.5 72-101 87 26-90 35
bis(2-chloroethyl) ether 7.1 71-110 91
2-chlorophenol 6.6 68-101- 84 25-102 50
1,3-dichlorobenzene 6.3 69-101 85
1,4-dichlorobenzene 6.6 67-100 83 28-104 27
1,2-dichlorobenzene 7.7 65-104 85
2-methylphenol 8.5 44-73 59
2,2'-oxybis(1-chloropropane) 117 69-110 89
4-methylphenol 8.1 47-80 63
N-nitroso-Di-N-propylamine 6.7 69-103 86 41-126 38
hexachloroethane 6.8 65-99 82
nitrobenzene 5.6 76-106 91
isophorone 6.0 81-116 98
2-nitrophenol 6.4 - 81-120 100
2,4-dimethylphenol 12 25-55 40
bis(2-chloroethoxy) methane 6.3 76-112 94
2 4-dichlorophencl 6.1 70-102 86
1,2,4-trichiorobenzene 6.5 73-108 91 38-107 23
naphthalene 6.4 74-109 9
4-chloroaniline 8.7 28-48 38
hexachlorobutadiene 6.9 66-101 84
4-chloro-3-methylphenol 28 72-86 79 26-103 33
2-methylnaphthalene 7.2 59-92 75
hexachlorocyclopentadiene 46 55-72 63
2,4, 6-trichlorophenol 5.2 79-108 94
2,4,5-trichlorophenol 39 80-100 90
2-chloronaphthalene 47 78-103 91
2-pitroaniline 4.9 81-109 95
dimethyl phthalate 54 77-107 92
acenaphthylene 45 70-93 81 31-137 19
3-nitroaniline 9.5 45-80 63
acenaphihene 5.2 80-110 95
2,4-dinitrophenol 8.7 77-131 104
4-pjtrophenol 86 76-130 103 11-114 50
dibenzofuran 5.1 75-102 89
2,4-dinitrotoluene . 6.9 76-115 96 28-89 47
2,6-dinitrotoluene 49 77-104 90
diethyl phthatate 55 78-108 93
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Table 5-4 covmazn,. Precision and Accuracy for U.S. EPA CLP SOW 3/90 Medium Level Semivolatile

Solids
Parameter ... %RSD . 3ocLimits . Avg %R Method Acceptance Criteria
o G T e L T "/g_R"Limits‘ : : S.RPD
4-chlorophenyl phenyl ether 5.3 80-110 95
fluorene 55 78-108 93
4-pitroaniline 6.6 40-59 49
4, 6-dinitro-2-methylphenol 5.0 91-123 107
N-nitrosodiphenylamine 49 53-71 62
4-bromophenyl phenyl ether 36 83-103 93
hexachlorobenzene 34 77-94 85
pentachlorophenol 43 89-115 102 17-109 47
phenanthrene 43 82-107 95
carbazole 55 66-93 80
anthracene 33 76-92 34
di-N-buty! phthalate 43 78-102 90
flyoranthene 47 78-103 90
pyrene 52 65-90 77 35-142 36
butylbenzyl phthalate 33 72.87 80
3,3'dichlorobenzidine 13 2965 47
benzo(a)anthracene 58 76-109 92
bis(2-cthylhexyl) phthalate 25 81-94 88
chrysene 10 46-85 65
di-N-octyl phthalate 47 77-102 89
benzo(b) fluoranthene 6.3 75-110 92
benzo(k) fluoranthene 97 34-62 48
benzo(a) pyrene 44 63-88 78
indeno (1,2,3-¢,d) pyrene 5.0 85-115 100
dibenzo (a,h) anthracene 37 93-115 104
benzo (g,h,i) perylene 22 68-77 n
Surrogates;
2-fluorophenol 33 78-97 83 25-121 N/A
D5-phenol 57 75-105 90 24-113 N/A
2-chlorophenol-D4 59 51-74 62 20-130 N/A
1,2-dichlorobenzene-D4 71 69-105 87 20-130 N/A
DS5-nitrobenzene 57 83-117 100 23-120 N/A
2-fluorobiphenyl 42 82-106 94 30-115 N/A
2,4,6-tribromophenol 6.0 74-106 90 19-122 N/A
D14-terphenyl 5.7 77-108 93 18-137 N/A
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Table 5-5. Precision and Accuracy for U.S. EPA CLP SOW 3/90 Volatile Aqueous GC/MS Samples

 Method Acceptance Criteria
 %RLimits ... %RPD .

chloromethane 24 13.3-82

vinyl chloride 14 38-94
bromomethane 11 54-104

chloroethane 8.5 62-105

1,1-dichloroethene 6.0 72-103 88 61-145 14
acetone 55 82-114 98

carbon disnifide 2.1 86-98 92

methylene chloride 3.6 84-105 94

trans-1,2-dichloroethene 31 81-97 89

1, 1-dichloroethane 2.6 82-96 89

cis-1,2-dichioroethene 5.1 78-106 92

2-butanone 13 78-183 131

chloroform 2.8 80-95 87

1,1, 1-trichloroethane 27 9]-107 99

carbon tetrachloride 24 88-102 95

benzene 1.9 90-101 95 76-127 11
1,2-dichloroethane 22 89-102 95

trichioroethene 3.0 87-104 95 71-120 14
i,2dichloropropane 1.2 95-102 98

bromodichloromethane 1.4 94-102 98

4-methyl-2-pentanone 4.7 96-127 (112

toluene 2.2 85-98 91 76-125 13
cis-1,3-dichloropropene 2.1 89-100 94

trans-1,3-dichloropropene 1.3 94-102 98

1,1,2-trichloroethane 1.1 94-100 97

tetrachloroethene 2.1 87-99 93

2-hexanone 6.3 89-131 110

dibromochloromethane 2 94-99 97

chlorobenzene 2.8 81-96 88 75-130 13
ethylbenzene 2.5 86-99 93

m,p-xylenes 2.2 86-99 93

o-xylene 3.0 81-97 89

styrene 1.7 84-94 89

bromoform 1.9 97-109 103

1,1,2,2-tetrachioroethane 4.2 38-114 101

total 1,2-dichloroethene 39 80-101 91

total xylenes 2.5 85-98 91

Surrogates:

totuene-D8 33 95-105 100 88-110 NA
bromofluorobenzene 2.5 98-106 102 86-115 NA
1,2-dichloroethane-D4 10 88-120 104 76-114 - NA
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Table 5-6. Precision and Accuracy for U.S. EPA CLP SOW 3/90 Low Level Volatiles Solid GC/MS

Samples
: ”Avg, %R Method Accgntanee gnten :
: CE L AR Limitg s 9%RPD
chloromethane 7.6 85-136 111
vinyl chloride 20 109-115 112
bromomethane 20 52-203 128
chlorocthane 9.8 94-173 134
1,1-dichloroethene 3.6 105-131 118 59.172 22
carbon disulfide 46 101-133 117
. |acetone 47 D-127 53
methylene chloride 54 96-133 114
trans-1,2-dichloroethene 35 102-126 114
1,1-dichloroethane 35 105-129 117
¢is-1,2-dichloroethene 26 113-132 122
2-butanone 15 39-103 71
chloroform 35 105-129 117
1,1,1-trichioroethane 4.1 86-110 98
carbon tetrachloride 31 86-103 94
benzene 13 - 49-113 81 66-142 21
1,2-dichloroethane 1.4 105-115 110
trichloroethene 33 91-111 101 62-137 24
1,2dichloropropane 1.9 95.107 101
bromodichloromethane 1.8 98-109 103
cis-1,3-dichloropropene 2.0 99.111 105
4-methyl-2-pentanone 11 52-101 7
toluene 31 93-111 102 59-139 21
trans-1,3-~dichloropropene 1.2 101-109 105
1,1,2-trichloroethane 33 87-106 97
tetrachloroethene 310 94-113 104
2-hexanone . 86 56-95 76
dibromochioromethane 2.8 91-108 99
chlorobenzene 3.0 93-112 102 60-133 21
ethylbenzene 23 97-111 104
m,p-xylenes 20 90-101 96
o-xylene 21 94-107 101
styrene 1.35 97-105 101
bromoform 4.4 84-110 97
1,1,2,2-tetrachloroethane 30 90-107 98
Surrogates:
D4-1,2dichioroethane 0.93 97-103 100 70-121 N/A
bromofluorobenzene 34 83-102 9 59-113 N/A
D8-toluene 49 77-104 91 84-138 N/A
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Table 5-7. Precision and Accuracy for U.S. EPA CLP SOW 3/90 Medium Level Volatiles Solid
GC/MS Samples

chloromethane 43 D-246

vinyl chloride 29 13-175

bromomethane 35 119-147

chloroethane il 123-148°

1,1-dichloroethene 8.7 68-116 59-172 22
acetone 3.5 73-90

carbon disulfide 55 88-122

methylene chloride 72 69-107

trans-1,2-dichioroethene 1.7 91-101

1,1-dichloroethane 1.7 94-104

cis-1,2-dichloroethene 1.3 87-95

2-butanone 57 86-121 103

chloroform 1.2 90-97 94

1,1, 1-trichloroethane .75 94-98 9%

carbon tetrachloride 15 96-101 99

benzene .86 100-105 102 66-142 21
1,2-dichloroethane 1.3 86-94 )

trichloroethene 1.7 92-98 95 62-137 24
1,2-dichloropropane 6.4 71-102 88

bromodichloromethane 2.8 75-89 82

4-methyl-2-pentanone 6.8 87-131 109

toluene 1.9 98-110 104 59-139 21
cis-1,3-dichloropropene 2.5 107-124 116

trans-1,3-dichloropropene 39 109-138 123

1,1,2-trichloroethane 36 96-119 107

tetrachloroethene 2.6 84-98 91

2-hexanone 6.4 96-141 119

dibromochloromethane 32 99-.119 109

chlorobenzene 20 91-102 9% 60-133 21
ethylbenzene L5 96-106 101

m,p-xylenes 14 97-105 101

o-xylene 1.3 96-104 100

styrene 1.7 91-101 96

bromoform 6.9 88-133 111

1,1,2,2-tetrachioroethane 5.5 81-113 97

total 1,2-dichloroethene 14 90-97 93

total xyienes 1.3 97-105 101

Surrogates:

D4-1,2-dichloroethane 1.0 91-97 94 70-121 N/A
bromofluorcbenzene 1.3 99-107 103 59.113 N/A
toluene-D8 ‘ 1.3 102-111 106 84-138 N/A
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Table 5-8. Precision and Accuracy for Method 8240 Medium Level Volatiles Solid

GC/MS Samples

 Parameter: i oo S%RSP3 O Limiu Avg. %R | Mghod Accg;tance Criteria-
SN SRR S T e A R %R Limits:: = Y%RPD:
chloromethane 8.9 67-116 92

vinyl chloride 83 65-107 86

bromomethane ‘ 6.6 67-100 83

chloroethane 9.0 64-111 88

trichlorofluoromethane 45 67-88 77

acrolein 94 53-95 74

1,1-dichloroethene 47 77-102 90 59-172 22
carbon disnifide 7.0 26-40 33

iodomethane 6.4 85-96 30
1,1,1-trichioro-2,2,2-triflucroethane 7.2 70-109 89
1,1,2-trichloro-1,2,2-trifluoroethane 6.7 71-107 89

acetone 7.0 63-96 80

3-chioropropene 6.2 85-124 104

methylene chloride 1.9 65-72 68

trans-1,2-dichlorocthene 31 84-101 93

acrylonitrile 5.6 66-93 20

1,1-dichloroethane 42 85-109 97

vinyl acetate 56 72-101 87

cis-1,2-dichloroethene 23 105-121 113

2-butanone 7.5 71-113 92

chloroform 24 90-105 98

1,1,1-trichloroethane 3.1 94-113 103

carbon tetrachloride 39 90-114 102

benzene 36 85-106 96 66-142 21
1,2-dichloroethane 43 78-102 90

crotonaldehyde 16 63-172 117

trichloroethene 34 84-103 93 62-137 24
dibromomethane 43 67-86 77

1,2-dichloropropane 36 86-106 9%

bromodichloromethane 3.3 90-110 100

2<chloroethyl vinyl ether 37 D-339 160

cis-1,3-dichloropropene 29 93-110 102

4-methyl-2-pentanone 3.8 67-85 76

toluene 2.5 93-108 101 59-139 21
trans-1,3-dichloropropene 3.1 89-107 98

1,1,2-trichioroethane 4.1 78-100 89

ethyimethacrylate 1.6 82-90 86

tetrachloroethene 3.2 88-106 97

2-hexanone 4.1 67-86 76

dibromochloromethane 3.9 80-101 90

1,2-dibromoethane 38 71-90 81 _
chlorobenzene 2.7 89-105 97 60-133 21
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Table 5-8 «cowmwen. Precision and Accuracy for Method 8240 Medium Level Volatiles Solid

Samples
.. %RSD_ 3oLimits  Avg %R Method Acceptance Criteria

. S v YRLimis  %RPD
1,1,1,2-tetrachloroethane 24 93
ethylbenzene 28 95
m,p-xylenes 2.0 86
o-xylene 2.6 95
styrene 2.2 94
bromoform 38 77
cis-1,4-dichioro-2-butene 42 78
1,2,3-trichloropropane 33 86
1,1,2,2-tetrachioroethane 2.9 86
trans-1,4-dichloro-2-butene 34 88
1,2-dibromo-3-chloropropane 5.3 77
Surrogates:
D4-1,2-dichloroethane 26 90-105 97 70-121 N/A
bromofluorobenzene 2.5 92-107 100 74-121 N/A
D8-toluene 3.7 97-121 109 81-117 N/A
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Table 5-9. Precision and Accuracy for Method 8240 Low Level Volatiles Solid

Samples
S ‘ : T o oR Timits C Y%RPD
chloromethane 26 135-158 147
vinyl chloride 5.5 104-145 125
bromomethane 2.6 106-123 147
chloroethane 12 80-174 127
trichlorofluoromethane 13 77-171 124
acrolein 17 69-214 142
1,1-dichloroethene 6.8 83-125 : 104 59-172 22
carbon disulfide 58 106-151 128
iodomethane 15 40-108 74
1,1,1-trichloro-2,2,2-trifluoroethane 11 63-123 93
1,1,2-trichloro-1,2,2-trifluoroethane 5.2 83-133 98
acetone 14 52-131 92
3<chloropropene 6.5 93-139 116
methylene chioride 56 74-104 89
trans-1,2-dichloroethene 7.9 83-134 108
acrylonitrile 83 95-157 126
1,1-dichloroethane 43 108-139 123
vinyl acetate 9.3 90-159 125
cis-1,2-dichloroethene 4.6 97-128 112
2-butanone 79 84-135 109
chloroform 6.3 92-135 113
1,1, 1-trichioroethane 6.5 87-129 108
carbon tetrachioride 54 90-124 107
benzene 53 93-128 111 66-142 21
1,2-dichloroethane 4.9 94-127 110
crotonaidehyde 13 59-135 97
trichloroethene 54 81-112 97 62-137 24
dibromomethane 73 86-134 110
i,2dichloropropane 39 78-98 88
bromodichloromethane 6.7 86-130 108
2-chloroethyl vinyl ether 98 96-175 135
cis-1,3~dichloropropene 6.8 87-132 109
4-methyl-2-pentanone g1 84-138 111
toluene 59 92.132 112 59-139 21
trans-1,3-dichloropropene 49 102-137 120
1,1,2-trichloroethane 6.0 79-113 9%
ethylmethacrylate 6.2 93-143 121
tetrachloroethene 4.7 82-109 9%
2-hexanone 13 81-183 132
dibromochioromethane 49 80-108 94
1,2-dibromoethane 53 78-107 93
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Table 5-9 covmuzn. Precision and Accuracy for Method 8240 Low Level Volatiles Solid

Sampies

chlorobenzene
1,1,1,2-tetrachloroethane

bromoform
cis-1,4-dichloro-2-butene
1,2,3-trichloropropane
1,1,2,2-tetrachlorocthane
trans-1,4-dichloro-2-butene
1,2-dibromo-~3-chloropropane

Surrogates:
D4-1,2-dichloroethane
bromofluorobenzene
D8-toluene

48
4.5
42
26
33
2.7
4.1
6.0
52
5.7
6.5
6.8

33
091
1.7

88-118
77-101
88-114
96-113
94-115
95-111
80-103
80-115
80-110
91-128
106-158
58-138

109-121
110-113
107-111

103
89
101
104
104
103
91
97
95
109
132
98

115
111
109

60-133 21

70-121 N/A
74-121 N/A
81-117 N/A

Bane £.94
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Table 5-10. Precision and Accuracy for Method 8240 Aqueous Volatiles Samples

_ %RSD__3cLimits - Avg. %R ‘Method Acceptance Criteria

- i . : %R Limits. = -YaRPD

chloromethane 7.3 84-132 108

vinyl chloride 6.8 84-128 106

bromomethane 3.7 92-115 104

chloroethane 54 86-120 103

trichiorofluoromethane 39 88-111 100

acrolein 44 88-115 101

1,1-dichloroethene 1.3 93-100 9% 61-145 14

carbon disulfide 20 104-118 111

iodomethane 2.1 91-104 98

1,1, 1-trichloro-2,2,2-trifluoroethane 3.6 90-112 101

1,1,2-trichloro-1,2,2-trifluorocthane 2.1 99-113 106

acetone 30 8-151 79

3<chloropropene 33 99-121 110

methylene chioride 33 87-107 97

trans-1,2-dichloroethene 1.9 92-103 98

acrylonitrile 2.8 94-111 103

1,1-dichioroethane 1.1 103-110 106

vinyl acetate 2.1 97-110 103

cis-1,2-dichlorocthene 21 97-110 103

2-butanone 1.6 104-115 109

chloroform 2.1 97-110 104

1,1,1-trichforoethane 2.2 91-104 98

carbon tetrachloride 1.9 93-104 99

benzene 1.3 94-102 98 76-127 11

1,2-dichloroethane 1.8 98-109 104

crotonaldehyde 3.1 85-103 94

trichloroethene 6.5 71-114 9% 71-120 14

dibromomethane 1.7 94-104 99

1,2-dichloropropane 35 85-104 95

bromodichloromethane 2.1 93-106 100

2-chloroethyl vinyl ether 2.1 89-101 95

cis-1,3-dichloropropene 2.1 97-111 104

4-methyl-2-pentanone 0.29 97-99 928

toluene 14 95-103 99 76-125 13

trans-1,3-dichloropropene 2.1 95-109 102 -

1,1,2-trichloroethane 33 83-101 92

ethylmethacrylate 14 96-104 100

tetrachioroethene 0.83 89-94 91

2-hexanone 41 86-110 98

dibromochloromethane 26 87-102 94

1,2-dibromoethane 34 88-108 98
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Table 5-10 covmaen). Precision and Accuracy for Method 8240 Aqueous Volatiles Samples

. Parameter . %RSD . 3 o Limits Avg, %R Methg Amtmcc griten L
el st e i %R Limits T %RPD
chlorobenzene 0.69 94-98 9% 75-130 13
1,1,1,2-tetrachlorocthane 16 90-111 101

ethylbenzene 0.93 96-101 98

m,p-xylenes 1.3 98-106 102

o-xylene 1.6 98-107 103

styrene 0.98 101-107 104

bromoform 3.1 83-101 92

cis-1,4-dichloro-2-butene 33 77-94 85

1,2,3-trichioropropanc 1.3 90-97 93

1,1,2,2-ietrachloroethane 0.74 89-93 91

trans-1,4-dichloro-2-butene 2.2 104-119 111

1,2-dibromo-3-chioropropane 2.5 76-102 89

Surrogates:

D4-1,2-dichloroethane 0.79 111-114 113 76-114 NA
bromofluorobenzene 0.52 102-103 102 86-115 NA
D8-toluene 0.33 102-103 102 88-110 NA
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Table 5-11. Precision and Accuracy for Method 624 Aqueous Volatiles Samples

L %RSD 3 o lexts ----- Avg. %R ‘Method Accep_tnnce Cnteria '
o . ‘ ‘ S R imits - %RPD
chloromethane 72 145-207 176 D-273 NA
vinyl chloride 28 135-155 145 D-251 NA
bromomethane 43 117-143 130 D-242 NA
chloroethane 6.8 92-124 108 14-230 NA
acrolein 34 17-163 ] * NA
1,1-dichloroethene 4.0 89-108 99 D-234 NA
methylene chloride 6.1 83-112 98 D-221 NA
trans-1,2-dichloroethene 2.2 91-101 96 54-155 NA
acrylonitrile 4.4 D-188 91 . NA
1,1-dichloroethane 1.9 91-100 96 59-155 NA
cis-1,2-dichleroethene 6.1 88-118 103 * NA
chloroform 25 91-102 97 51-138 NA
1,1,1-trichloroethane 28 83-95 89 52-162 NA
carbon tetrachloride 32 81-95 88 70-140 NA
benzene 4.1 82-100 91 37-151 NA
1,2-dichloroethane 2.5 89-101 95 49-155 NA
trichloroethene 32 82-96 89 71-157 NA
1,2dichloropropane 4.1 81-99 90 D-210 NA
bromodichloromethane 3.1 83-96 %0 35-155 NA
2-chloroethyl vinyl ether 39 82-99 90 D-305 NA
cis-1,3-dichloropropene 42 80-98 89 D-227 NA
toluene 5.0 84-107 96 47-162 NA
trans-1,3-dichloropropene 3.2 80-93 87 17-183 NA
1,1,2-trichloroethane 2.2 87-97 7 52-150 NA
tetrachioroethene 54 82-106 9% 64-148 NA
dibromochloromethane 32 83-97 90 53-149 NA
chlorobenzene 44 87-107 97 37-160 NA
ethylbenzene 4.7 85-106 95 37-162 NA
m,p-xylenes 59 85-113 99 * N/A
o-xylene 58 87-115 101 he NA
styrene 71 83-117 100 * NA
bromoform 34 82-97 89 45-169 NA
1,1,2 2-tetrachloroethane 56 83-108 96 46-157 NA
Surrogates:
D4-1,2dichioroethane NA** NA NA 76-114 N/A
bromofluorobenzene NA NA NA 86-115 N/A
D8-tolucne NA NA NA 88-110 N/A

*Not target compounds for Method 624.
** Not available (NA)
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Table 5-12. Precision and Accuracy for Method 625 Aqueous Volatiles Samples

Section No. 5.0
Revision No. 8
Date: April 1, 1994

N-nitrosodimetitylamine
bis(2-chlorocthyl) ether
1,3-dichlorobenzene
1,4-dichlorobenzene
1,2<dichlorobenzene
bis(2-chloroisopropyl) ether
N-nitroso-Di-N-propyiamine
hexachloroethane
nitrobenzene

isophorone
bis(2-chlorocthoxy) methane
1,2,4-trichlorobenzene
naphthalene
hexachlorobutadiene
hexachlorocyclopentadiene
2<chloronaphthaiene
dimethylphthalate
acenaphthylene
2,6-dinitrotoluene
acenaphthene
2,4-dinitrotoluene
diethylphthalate
4-chlorophenyl phenyl ether
fluorene

diphenylamine (N-nitroso)
1,2-diphenylhydrazine
4-bromophenyl phenyl ether
hexachlorobenzene
phenanthrene

anthracene
di-N-butylphthalate
fluoranthene

pyrene

benzidine
butylbenzylphthalate
3,3'-dichlorobenzidine
benzo(A)anthracene
bis(2-ethylhexyl)phthalate
chrysene
di-N-octylphthalate
benzo(B)fluoranthene
benzo(K)fluoranthene

115
i6.2
6.1
3.0
11.3
59
17.4
5.6
6.2
49

3947

75-82
76-84
79-84
78-84
39-81
16-95
71-78
81-84
86-99
78-87
79-93
80-87
7791
79-122
22-37
81-93
82-94
82-94
82-98
53-66
84-103
82-100
83-102
81-94
85-102
82-103
8495
87-101
82-88
85-92
83-100
76-107
66-90
93-112
90-98
22-171
84-100
55-95
85-100
74-90
84-98

102

91

40-113
35-180
21-196
33-184
44-142
21-133
24-116
L ]

60-118
D-112

33-145
50-156
47-145
39-139
D-114

25-158
59-121

*
*

53-127
D-152
54-120
27-133
1-118
26-137
52-115
-
D-152
D-262
33-143
8-158
17-168
4-146
24-159
11-162

N/A
N/A
N/A
N/A
NA
N/A
N/A
N/A
N/A
N/A
N/A
‘N/A

*Not target compounds for Mcthod 625.
**No limits were established in the method.
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Table 5-12 comuzn. Precision and Accuracy for Method 625 Aqueous Semivolatiles Sampies

benzo(A)pyrene 11.6 68-97 82 17-163 N/A
indeno(1,2,3,d)pyrene 8.2 70-89 79 D-171 N/A
dibenzo(a,h)anthracene 10.2 68-93 80 D-227 N/A
benzo(g,h,i)perylene 33 78-86 82 D-219 N/A
phenol 3.0 58-70 64 5-112 N/A
2-chlorophenol 41 90-115 102 23-134 N/A
2-nitrophenol 32 95-115 105 29-182 N/A
2,4-dimethyiphenol 34 91-112 101 32-119 N/A
2,4-dichlorophenol 31 92-111 102 39-135 N/A
p~chloro-m-cresol 3.2 97-117 107 22-147 N/A
2,4,6-trichlorophenol 35 96-119 107 37-144 N/A
2,4-dinitrophenol 88 73-125 99 D-191 N/A
4-nitrophenol 74 38-59 48 D-132 N/A
4,6-dinitro-o~cresol 39 102-129 116 D-181 N/A
pentachilorophenol 42 90-117 104 14-176 N/A
Surrogates:

DS5-nitrobenzene (SS 1) 59 80-95 88 3s-114 N/A
2-fluorobiphenyl (SS 2) 7.3 80-100 90 43-116 N/A
D14-terphenyl (SS 3) 6.7 82-100 91 33-141 N/A
D10-pyrene (SS 4) 6.7 49-60 54 40-130 N/A
2-fluorophenol (SS5) 4.0 69-88 79 21-100 N/A
D5-phenot (SS6) 31 58-69 63 10-94 N/A
2,4 6-tribromophenol (SS7) 45 90-118 104 10-123 N/A
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Table 5-13. Precision and Accuracy for Various Inorganic and Wet Chemistry Methods

Water-CAWW 245.1, EPA CLP, 7470 SW-846 Soil-CAWW 245.5, EPA CLP, 7471 SW-846
Mercury in Water and Soil

Method: Chemical Analysis of Water and Wastes 245.1

Water 1.8 101-112 106 75-125 20

Soil 3.8 91-119 105 75-125 20

Total Hardness as CaCO, in Water/Lacbat 10-301-31-1-A
Method: Chemical Analysis of Water and Wastes 130.1

Water 0.88 100-106 103 75-125 20
Alkalinity

Method: Chemical Analysis of Water and Wastes 310.2/Lachat 10-303-31-1-A

Water 20 93-105 929 75-125 20
Chloride

Method: Chemical Analysis of Water and Wastes 325.2/Lachat 10-117-07-1-A

Water 0.32 100-102 101 75-125 20

Residue, Nonfilterable (Total Suspended Solids)
Method: Chemical Analysis of Water and Wastes 160.2
Water 11 76-146 111 NA 20

Residue, Filterable (Total Dissolved Solids)
Method: Chemical Analysis of Water and Wastes 160.1

Water 32 90-110 101 NA 20
Ammonia

Method: Chemical Analysis of Water and Wastes 350.1/Lachat 10-107-06-1-A

Water 0.62 95-99 N 75-125 20

Hexavalent Chromium
Method: Lachat 10-124-13-1-A

Water 2.1 97-111 104 75-125 20
Fluoride

Method: Chemical Analysis of Water and Wastes 340.2/Lachat 10-109-12-2-A

Water 0.96 103-109 106 75-125 20
Sulfate

Method: Chemical Analysis of Water and Wastes 375.4/SW-846 9038

Water . 33 89-109 99 75-125 20
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Table 5-13 covmwuen. Precision and Accuracy for Various Inorganic and Wet Chemistry Methods

Method: Acceptance Criteria:

%RSD 3o Limits - Avg %

Nitrate and Nitrite

Method: Chemical Analysis of Water and Wastes 353.2

Nitrate 0.22 97-98 98 75-125 20
Nitrite 0.29 114-116 115 75-125 20

Table 5-14. Precision and Accuracy for Radiochemistry Methods

Strontium-90

Water 52 94.129 111 75-125 25
Soil 14 107-111 109 75-125 25
Gross Alpha and Beta

Water Alpha 5.2 51-94 73 75-125 25
Water Beta 3.2 58-85 71. 75-125 25
Soil Alpha 0.99 39.52 46 75-125 25
Sail Beta 1.6 56-71 64 75-125 25
Isotopic Uranium

U238 58 67-107 87 75-125 . 25
U234 6.3 64-108 86 75-125 25
Radium-226

Water 0.88 88-94 91 75-125 25
Total Radium

Water 2.5 2861 44 75-125 25
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Table 5-15. Precision and Accuracy for Organic Characterization Methods

_Method Acceptance Criteris. - -

: Parameter o
o ‘YR Limits© ' %RPDY

Total Organic Halides
Soil 38 79-104 91 75-125

Aqueous

Total Organic Carbon
Soil 071  99-103 101 75-125

Aqueous

Total Petroleum
Hydrocarbons
Agqueous

Soil

Qil and Grease
Aquoeus 11 56-128 92 75-125

Soil
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Table 5-16. Precision and Accuracy for Method 8010 Aqueous and Low Level Volatile Solid

Samples
" e%RSD 3o Limits . - Avg %R Method A

Solid:
chloromethane 26 67-189 128 D-193 20
vinyl chloride 10 86-147 112 28-163 20
bromomethane 2.1 93-105 99 D-144 20
chioroethane 3.9 85-109 97 46-137 20
1,1-dichloroethene 7.8 69-119 94 28-167 20
methylene chloride 58 127-152 140 25-162 20
trans-1,2-dichioroethene 43 90-115 102 38-155 20
1,1-dichloroethane 50 90-119 104 47-132 20
chloroform 43 94-119 106 49-133 20
bromochloromethane 6.4 81-119 100 49-133 20
1,1,1-trichloroethane 6.8 80-120 100 4]1-138 20
carbon tetrachloride 50 90-119 104 43-143 20
1,2-dichloroethane 5.0 90-119 104 51-147 20
trichloroethene 44 94-119 106 35-146 20
1,2-dichloropropane 74 88-129 108 44-156 20
bromodichloromethane 44 94-119 108 42-172 20
dibromomethane 4.4 94-119 108 42-172 20
2-chloroethyi vinyl cther 54 98-127 112 14-186 20
cis-1,3-dichloropropene 88 86-134 110 22-178 20
trans-1,3-dichloropropene 79 96-137 117 22-178 20
1,1,2-trichloroethane 5.4 98-127 113 39-136 20
tetrachloroethene 9.1 91-139 115 26-162 20
dibromochloromethane 54 98-127 112 24-191 20
1,2-dibromoethane 4.6 98-123 110 24-191 20
chiorobenzene 12 83-146 115 38-150 20
1,1,1,2-tetrachloroethane 44 94-119 106 38-150 20
bromoform 48 102-127 115 13-159 20
1,1,2,2-tetrachloroethane 68 80-120 100 8-184 20
1,2,3-trichloropropane 8.5 82-130 106 8-184 20
bromobenzene 44 94-119 106 8-184 20
2-chlorotoluene 44 94-119 106 8-184 20
4-chlorotoluene 54 98-127 112 8-184 20
1,3-dichlorobenzene 39 81-106 94 7-187 20
1,4-dichlorobenzene 39 81-106 94 42-143 20
1,2-dichlorobenzene 6.3 71-112 92 D-208 20
Surrogates:
bromofluorobenzene NA NA NA 69-123 N/A
trichloroftuoromethane NA NA NA 76-135 N/A
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Table 5-16 o). Precision and Accuracy for Method 8010 Aqueous and Low Level Solid

Samples

.o Limits - Avg. %R - Method Acceptance Criteria

e oaRCLImts L %RPDY
Aqueous:
chloromethane 23 63-179 121 D-193 20
vinyl chloride 21 54-166 110 28-163 20
chloroethane 7.6 79-124 101 46-137 20
bromomethane 10 88-142 115 D-144 20
1,1-dichloroethene 7.3 83-125 104 28-167 20
methylene chloride 5.1 64-102 83 25-162 20
trans-1,2-dichlorocthene 82 74-124 99 38-155 20
1,1-dichlorocthane 14 65-145 105 47-132 20
chloroform 13 76-147 111 49-133 20
bromochloromethane 16 70-153 112 49-133 20
1,1, 1-trichloroethane 17 67-160 114 41-138 20
carbon tetrachloride 12 79-144 112 43-143 20
1,2-dichloroethane 6.1 88-122 105 51-147 20
trichloroethene 6.7 98-132 115 35-146 20
1,2-dichloropropane 6.1 88-122 105 44-156 20
bromodichloromethane 6.7 98-132 115 42-172 20
dibromomethane 8.7 78-128 103 42-172 20
2-chioroethyl vinyl ether 8.2 74-124 99 14-186 20
cis-1,3-dichloropropene 6.3 82-120 101 22-178 20
trans-1,3-dichloropropene 54 92-122 108 22-178 20
1,1,2-trichloroethane 7.8 81-126 104 39-136 20
tetrachloroethene 6.1 88-122 105 26-162 20
dibromochloromethane 6.7 85-124 104 24-191 20
1,2-dibromoethane 7.4 83-125 104 24-191 20
chlorobenzene 6.7 98-132 115 38-150 20
1,1,1,2-tetrachloroethane . 68 80-121 100 38-150 20
bromoform 14 85-155 120 13-159 20
1,1,2,2tetrachloroethane 4.1 68-98 83 8-184 20
1,2,3-trichloropropane 55 62-102 82 8-184 20
bromobenzene 6.0 76-114 75 8-184 20
2-chiorotoluene 48 81-111 96 3-184 20
4-chlorotoluene 5 70-96 83 8-184 20
1,3-dichlorobenzene 24 85-101 93 7-187 20
1,4-dichlorobenzene 2.7 78-97 88 42-143 20
1,2-dichlorobenzene 1.5 82-93 88 D-208 20
Surrogates:
bromofluorobenzene NA NA NA 69-123 N/A
trichlorofluoromethane NA NA NA 76-135 N/A

e
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Table 5-17. Precision and Accuracy for Method 8020 Aqueous and Low Level Solid Samples, and
Total Recoverable Petroleum Hydrocarbons as Gasoline by Modified Method 8015

" %RSD ' 3o Limits - - Avg. %R Method Acce
Solid:
benzene 7.6 90-143 117 39-150 20
toluene ' 19 59-162 110 46-148 20
chlorobenzene 5.3 115-140 127 55-135 20
cthylbenzene 5.3 115-140 127 32-160 20
m-xylene 5.8 106-135 121 55-135 20
p-xylene 5.8 106-135 121 55-135 20
o-xylene 50 106-131 119 55-135 20
styrene 8.5 105-145 125 55-135 20
1,3-dichiorobenzene 49 106-131 119 50-141 20
1,4-dichlorobenzene 4.9 106-131 119 42-143 20
1,2-dichlorobenzene 9.5 95-143 119 37-154 20
Aqueous:
benzene 1.4 92-101 9% 39-150 20
toluene 17 8495 90 46-148 20
chlorobenzene 2.8 87-104 96 55-135 20
ethylbenzene 3.0 86-105 95 32-160 20
m-xyiene 1.6 85-96 90 55-135 20
p-xylene 1.6 85-96 - 90 55-135 20
o-xylene 23 84-99 92 55-135 20
styrene 1.6 88-99 94 55-135 20
1,3-dichiorobenzene 12 90-98 94 50-141 20
1,4-dichlorobenzene 1.9 87-100 94 42-143 20
1,2-dichlorobenzene 1.2 90-97 94 37-154 20
Total Recoverable Petroleum Bydrocarbons as Gasoline
Soil (80° purge) 0.86 94.100 97 50-150 25
Soil (40° purge) 1.1 8693 0 50-150 25
Mediuym Soil 2.8 102-117 109 50-150 25
Water 23 94-108 101 50-150 25
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Table 5-18. Precision and Accuracy for Method 8270 Aqueous Semivolatile Organic Extractables

Samples

N-nitrosodimethylamine 8.5 76-122 99

pyridine 2.0 8797 92

ethylmethacrylate 8.1 71-110 90

paraldehyde 9.1 71-117 %4

2-picoline 27 92-123 107

nitrosomethylethylamine 26 9-52 30

methyl methane sulfonate 9.1 72-120 9%

N-nitrosodiethylamine 87 78-125 101

ethyl methane sulfonate 8.2 80-126 103

phenol 6.3 88-124 106 12-89 42
aniline 15 58-138 98

pentachloroethane 75 64-97 81

bis(2-chioroethyl) ether 79 82-126 104

2-chlorophenol 7.8 81-123 102 27-123 40
1,3-dichiorobenzene 838 70-113 91

benzyl chloride 83 66-107 86

1,4-dichlorobenzene 7.8 68-105 87 36-97 28
benzyl alcohol 8.3 94-148 121

1,2-dichlorcbenzene 78 69-105 87

2-methyiphenol 8.0 82-127 105

bis(2-chloroisopropyl) ether* 8.4 86-136 111

3-methylphenol 4.7 68-114 91

4-methylphenol 4.7 68-114 9

N-rnitrosopyrrolidine 6.8 85-123 104

N-nitrosomorpholine 6.4 66-94 80

acetophenone 7.1 87-129 108

N-nitroso~di-n-propylamine 58 80-117 98 41-116 38
o-toluidine hydrochloride 74 52-122 87

hexachloroethane 8.9 62-102 82

nitrobenzene 86 70-113 92

N-nitrosopiperidine 58 76-104 9%

isophorone 54 79-107 93

2,4-dimethyiphenol 78 69-106 37

2-nitrophenol 5.2 72-96 84

1,3,5-trichlorobenzene 5.0 24-42 33

benzoic acid 78 211-324 268

bis(2-chloroethoxy) methane 9.7 2645 36

0,0,0-tricthylphosphorothioate 3.0 8-76 42

2,4-dichlorophenol 8.0 59-92 76

1,2,4-trichlorobenzene 59 60-82 1 39-98 28

*2 2-oxybis {1-chloropropane)
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Table 5-18 conmwen. Precision and Accuracy for Method 8270 Aqueous Semivolatile Organic
Extractables Sampies

7 %RSD: . 3 o Limits Avg. %R Methg Acct_!ptance Criteria
S T T R Limits = %RPD

naphthaiene 5.7 70-95 82

4-chloroaniline 25 85-98 91

2,6<dichlorophenol : 44 58-93 76

o-phenylenediamine 3.0 46-55 51

hexachlorobutadiene 57 4967 58

1,2,3-trichlorobenzene 55 65-88 76

N-nitroso-di-n-butylamine 58 75-103 39

p-chioro-m-~cresol 55 88-118 103 23-97 42
p-phenylenediamine 7.0 15-22 18

saftole 9.3 66-110 88

m-phenylencdiamine 18 31-87 59

2.methylnaphthalene 52 91-120 106

1-methylnaphthalene 6.3 129-182 155

1,2,4,5-tetrachforobenzene 6.1 48-94 71

1,2,3,5-tetrachlorobenzene 6.1 48-94 71

2,4 6-trichlorophenol 82 49-129 88

2,4,5-trichlorophenol 34 70-103 87

isosafrole 5.6 53-98 75

2-chioronaphthalene 9.8 65-112 %

1-chloronaphthalene 14 51-109 80

1,2,3,4-tetrachlorobenzene 54 58-78 68

2-pitroaniline 7.0 30-67 49

1,4-napthoquinone 10 33-120 m

1,4-dinitrobenzene 7.0 82-115 98

dimethyl phthalate 6.6 75-108 92

2,6-dinitrotoluene 6.6 73-105 89

1,3dinitrobenzene 6.6 80-114 97

acenaphthylene 6.7 71-102 86

3-nitroaniline 6.0 78-153 115

acenaphthene 6.9 73-106 90 46-118 31
2,4-dinitrophenol 8.4 79-209 144

4-nitrophenol 3.9 60-172 116 10-80 50
2,4-dinitrotoluene 8.0 74-114 94 24-96 38
dibenzofuran 6.0 76-105 9%

pentachiorobenzene 6.4 63-89 76

2-naphthylamine 6.8 23-50 36

1-naphthylamine 48 75-127 101

2,3,4,6-tetrachlorophenol 4.9 69-118 94

diethyl phthalate 66 78-112 95

zinophos 6.7 77-111 94

4-chlorophenyl phenyl ether 44 57-72 65
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Table 5-18 conmazn. Precision and Accuracy for Method 8270 Aqueous Semivolatile Organic

Extractables Samples
Parameter %RSD ... 3o Limits: . . Avg.. %R Method Acceptance Criteria -
L S Pt 2 o Sl ARt RPD
flucrene 4.3 73-92 83
4-nitroaniline 13 28-173 101
5-nitro-o-toluidine 16 17-192 105
1,2-diphenylhydrazine -6.4 98-139 119
4,6~dinitro-2-methylphenol 95 64-199 131
N-nitrosodiphenylamine* 78 55-134 94
diphenylamine 13 57-132 94
1,3,5-trinitrobenzene 11 43-163 103
phenacetin 35 82-99 91
4-bromophenyl phenyl ether 8.0 64-99 81
diallate (trans isomer) 9.7 31-53 42
dimethoate 14 4192 67
hexachlorobenzene 920 54-88 71
4-aminobiphenyl 8.9 73-117 95
pronamide 3.8 74-120 97
pentachlorophenol 84 45-119 82 9-103 50
pentachloronitrobenzene 8.6 63-102 83
phenanthrene 8.1 75-117 96
anthracene 8.7 72-115 94
di-n-butyl phthatate 6.9 80-116 98
quinoline, 4-nitro, 1-oxide 10 D-230 104
methapyrilene 7.9 49-122 85
isodrin 8.7 73-118 95
cyclophosphamide 10 39-70 55
fluoranthene 11 62-113 88
benzidine il 45-85 65
pyrene 6.1 81-113 97 26-127 31
aramite 11 52-98 75
p-dimethylaminocazobenzene 5.7 81-111 96
chlorobenzilate 7.9 82-127 105
3,3'-dimethylbenzidine 18 5-198 101
butylbenzyl phthalate 733 98-146 122
2-acetylamino fluorene 6.0 98-136 117
4,4"-methylene-bis(2-chloroaniline) 5.0 84-110 97
3,}'dichlorobenzidine 54 80-107 93
dimethoxybenzidine 37 1-109 55
bis(2-ethylhexyl) phthalate 23 51-219 135
benzo(a)anthracene 74 77-115 96
chrysene 5.1 78-103 90

*Cannot be scparated from diphenylamine.
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Table 5-18 covmwrn. Precision and Accuracy for Method 8270 Aqueous Semivolatile Organic
Extractables Samples

di-n-octyl phthalate 16 85-129 107

famphos 117 52-79 66

benzo(b)fluoranthene 34 85-102 93

7,12-dimethylbenzanthracene 5.1 58.76 67

benzo(k)fluoranthene 10 62-107 84

benzo(a)pyrene 53 71-95 83

3-methylchleranthrene 10 29-52 41

dibenzo(a, j)acridine 3.0 7791 84

indeno(1,2,3c,d)pyrene 42 76-96 86

dibenzo(a,h)anthracene 42 74-94 84

benzo(g,h,i)perylene 54 72-96 84

diallate (cis isomer) 7.9 32-50 41

Surrogates:

nitrobenzene-D5 NA NA NA 35-114 ‘N/A
2-fluorobiphenyl NA NA NA 43-116 N/A
terphenyi-D14 NA NA NA 33-141 N/A
phenoi-D5 NA NA NA 10-94 N/A
2-fluorophenol NA NA NA 21-100 N/A
2,4,6-tribromophenol NA NA NA 10-123 N/A

NOTE: The following compounds did not recover well in the precision and accuracy studies and are, therefore, not
listed in the tables: benzal chioride; alpha, alpha-dimethylphenethylamine; hexachloropropane;
and benzotrichloride.
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Table 5-19. Precision and Accuracy for Method 8270 Low Level Solid Semivolatile Organic
Extractables Samples

N-nitrosodimethylamine 45 118-155 137

pyridine 4.7 75-99 87

ethyimethacrylate 6.3 79-116 98

paraidehyde 22 92-105 98

2-picoline 3.1 97-128 107

nitrosomethylethylamine 3.2 27-33 30

methyl methane sulfonate 44 62-81 71

N-nitrosodiethyfamine 34 104-128 116

ethyl methane suifonate 24 102-118 110

phenol 38 118-148 133 26-90 5
aniline 7.4 47-74 60

pentachloroethane 1.5 67-74 70

bis(2-chloroethyl) ether 25 107-125 116

2-chlorophenol 21 91-103 97 25-102 50
1,3-dichlorobenzene 0.46 80-82 81

benzyl chloride 22 89102 95

1,4<dichlorobenzenc 1.8 75-34 79 28-104 27
benzyl alcohol 2.8 108-128 118

1,2-dichlorobenzene 0.72 79-83 81

2-methylphenol 32 98-113 108

bis(2-chloroisopropyl) ether* 3.7 214-267 241

3-methyiphenol 5.9 80-114 97

4-methylphenol 59 80-114 97

N-nitrosopyrrolidine 44 96-125 111

N-nitrosomorpholine 4.1 101-129 4.1

acetophenone 44 85-104 94

N-nitroso-di-n-propylamine 4.1 103-132 117 41-126 38
o-toluidine hydrochloride 17 23-70 47

hexachloroethane 1.7 84-93 89

nitrobenzene 3.1 115-139 127

N-nitrosopiperidine 24 100-116 108

isophorone 24 120-139 130

2,4-dimethyiphenol 2.3 91-105 98

2-nitrophenoi 16 87-96 91

1,3,5-trichiorobenzene 21 3337 15

benzal chloride 0.62 86-89 88

benzoic acid 22 184-210 197

bis(2-chloroethoxy) methane 6.7 79-119 99

0,0,0-triethylphosphorothioate 1.7 68-76 72

2,4-dichlorophenol 22 76-87 81

1,2,4-trichlorobenzene 1.6 73-17 75 75 23
* 2 2-oxybis (1-chloropropanc)
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Table 5-19 cowmuen,. Precision and Accuracy for Method 8270 Low Level Solid Semivolatile Organic
Extractables Samples

naphthaiene
4-chloroaniline
2,6-dichlorophenol
o-phenylenediamine
alpha alpha-dimethyl phenethylamine
hexachloropropene
hexachlorobutadiene
1,2,3-trichlorobenzene
benzotrichloride
N-nitroso~di-n-butylamine
p-chloro-m-creosol
p-phenylenediamine
safrole
2-methylnaphthalene
1-methylnaphthalenc
1,2,4,5«etrachlorobenzene
1,2,3,5-tetrachlorobenzene
2,4,6-trichlorophenol
2,4,5-trichlorophenot
isosafrole
2-chioronaphthalene
1-chloronaphthaiene
1,2,3,4-tetrachlorobenzene
2-nitroaniline
1,4-napthoquinone
1,4-dinitrobenzene
dimethyl phthalate

2 6-dinitrotoluene
1,3dinitrobenzene
acenaphthylene
3-nitroaniline
acenaphthene
2,4dinitrophenol
4-nitrophenol

2 4dinitrotoluene
dibenzofuran
pentachlorobenzene
2-naphthylamine
l-naphthyiamine
2,3,4,6-tetrachlorophenol
diethyl phthatate
zinophos

1.5
6.0
24
2.8
17
44
4.6
0.88
1.9
3.2
28
3.2
0.97
1.2
13
2.8
2.8
0.51
12
0.52
2.3
3.6
1.6
40
22
2.8
0.50
1.6
27
0.30
3.6
14
3.1
3.7
1.9
0.50
2.0
7.1
48
48
1.4
26

89-97
35-50
76-87
5565
8-24
3748
56-73
72-76
52-58
112-136
95-112
3340
78-83
113-122
165-178
70-83
70-83
91-94
83-89
96-99
95-109
70-87
74-81
16-20
11-12
97-115
93-95
95-105
103-122
9799
87-108
91-99
102-122
98-123
123-138
87-89
72-81
14-22
29-39
72-96
93-101
114-133

93
42
81

16
43

74
55
124
103
37
8]
117
172
77
n

93

98
102
78
78
18
11
106
94
100
112
98
97
95
112
110
131
88
77
18
34

97
124

26-103 33
31-137 19
11-114 50
28-89 47
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Table 5-19 covmwen. Precision and Accuracy for Method 8270 Low Level Solid Semivolatile Organic
Extractables Samples

A "%RM&A&M&_@&_

%R Limits - “%RPD
4<chlorophenyl phenyl ether 0.29 72-73 73
fluorene 1.0 26-91 89
4-nitroaniline ‘3.5 23-102. 92
S-nitro-o-toluidine 7.4 37-96 66
1,2-diphenylhydrazine 24 21-132 76
4,6-dinitro-2-methylphenol 2.7 109-128 119
N-nitrosodiphenylamine* 24 95-110 102
diphenylamine 24 95-110 102
1,3,5-trinitrobenzene 3.1 109-132 121
phenacetin 45 101-133 117
4-bromophenyl phenyl ether 24 81-94 88
diallate (trans isomer) 40 40-51 46
dimethoate 5.2 30-110 95
hexachlorobenzene 2.7 74-87 80
4-amincbipheny] 6.0 44-64 54
pronamide 3.0 84-101 93
pentachlorophenol 1.8 78-87 83 17-109 47
pentachloronitrobenzene 2.6 91-106 98
phenanthrene 2.1 93-105 99
anthracene 2.0 88-98 93
di-n-butyl phthalate 3.0 102-121 111
quinoline, 4-nitro, 1-oxide 6.3 51-78 67
methapyrilene 7.2 111-116 113
isodrin 1.8 87-98 93
cyclophosphamide 3.1 48-58 53
fluoranthene 29 84-100 92
pyrenc 8.7 44-75 59 35-142 36
p-dimethylaminoazobenzene 7.0 49-75 62
chlorobenzilate 85 55-92 73
3,3'-dimethytbenzidine 34 21-26 23
butyibenzyl phthalate 8.0 54-88 71
2-acetylamino fluorene 23 61-70 66
4,4'-methylene-bis(2-chloroaniline) 34 3947 43
3,3'-dichiorobenzidine 26 4249 45
bis(2-ethylhexyl) phthalate 8.2 51-84 67
benzo(a)anthracene 34 54-66 60
chrysene 58 46-65 56
di-n-octyl phthalate 9.4 98-175 137
famphos 36 D-85 41
benzo(b)fluoranthene 2.5 88-102 95
7,12-dimethyibenzanthracene 44 86-112 99
benzo(k)fluoranthene 6.2 71-103 87
*Cannot be scparated from diphenylamine.
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Table 5-19 commaen. Precision and Accuracy for Method 8270 Low Level Solid Semivolatile Organic

Extractables Samples
Avx. %R Md_et_m;msﬂm

. , , : S T R Eimits %RPD
benizo(a)pyrene 20 85-95 90

3-methylchloranthrene 21 87-98 93

dibenzo(a,j)acridine 22 90-103 9%

indeno(1,2,3-c,d)pyrene 1.2 75-81 78

dibenzo(a,h)anthracene 1.5 90-99 94

benzo(g,h,i)perylene 24 75-87 81

diallate {cis isomer) 3.7 40-50 - 45

Surrogates:

nitrobenzene-D5 NA NA NA 23-120 N/A
2-flucrobiphenyl NA NA NA 30-115 NA
terphenyl-D14 NA NA NA 18-137 N/A
phenol-D5 NA NA NA 24-113 N/A
2-fluorophenol NA NA NA 25-121 N/A
2 4 6-tribromophenol NA NA NA 19-122 N/A

NOTE: The following compounds did not recover well in the precision and accuracy study and are,
therefore, not listed in the tables: benzidine, aramite, and dimethoxybenzidine.
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Table 5-20. Precision and Accuracy for Method 8270 Medium Level Solid Semivolatile Organic

Extractables Samples
%RSD- 3 o Limits:

N-nitrosodimethyiamine 12 43-92 67
pyridine 14 38-97 68
ethyimethacrylate 14 42-100 7
paraldehyde 14 43-105 74
2-picoline : 14 3993 66
nitrosomethylethyiamine 14 11-26 18
methyl methane sulfonate 12 34-72 " 53
N-nitrosodiethyiamine 15 39-99 69
ethyl methane sulfonate 13 43-95 69
phenol 88 49-83 66 26-90 35
aniline 11 43-84 63
pentachloroethane 12 48-104 76
bis(2-chloroethyl) ether 12 46-99 73
2-chlorophenol 14 41-101 71 25-102 50
1,3-dichlorobenzene 15 44-113 78
benzyl chioride 13 42-92 67
1,4-dichlorobenzene 14 45-110 78 28-104 . 27
benzyl alcohol 15 34-91 63
1,2-dichlorobenzene 14 45-110 78
2-methyiphenol 13 40-92 66
bis(2-chloroisopropyl) ether 11 48-96 72
3-methylphenol 12 43-91 67
4-methylphenol 12 4391 67
N-nitrosopyrrolidine 14 39-99 69
N-nitrosomorpholine 15 39-100 69
acetophenone 12 45-98 72
N-nitroso~-di-n-propyl amine 12 46-95 71 41-126 38
o-toluidine hydrochloride 9.6 46-84 65
hexachloroethane 13 44-102 73
nitrobenzene 11 49-100 75
N-nitrosopiperidine 14 44-108 76
isophorone 14 43-91 67
2,4-dimethylphenol 13 45-99 72
2-nitrophenol 16 42-117 80
1,3,5-trichlorobenzene 14 24-59 41
benzal chloride 13 45-105 75
benzoic acid 17 183-543 363
bis(2-chloroethoxy) methane 10.0 168-311 239
0,0,0-triethylphosphorothiocate 12 4291 66
2,4-dichlorophenol 18 31-102 66
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Table 5-20 covmarny. Precision and Accuracy for Method 8270 Medium Level Solid Semivolatile

Organic Extractables Samples
~~ %RSD. 3oLimits . Avg. %R Mcth' ' A ce tance Criteria

1,2,4-trichiorobenzene 15 46-127 86 38-107 23
naphthalene 14 46-110 78

4-chloroaniline 13 46-102 74

2,6-dichlorophenol 12 45-99 7

o-phenylenediamine 13 108-117 113

alpha alpha-dimethyl phenethylamine 46 D-45 19

hexachloropropene 13 43-92 70

hexachlorobutadiene 14 48-121 85

1,2,3-trichlorobenzene 15 46-125 86

benzotrichloride 14 42-103 73

N-nitroso-di-n-butylamine 13 48-105 76

p~chioro-m-~cresol 14 45-113 79 26-103 33
p-phenylenediamine 16 48-135 91

safrole 16 46-130 88

m-phenylediamine 11 16-31 24

2-methylnaphthalene 14 60-152 106

1-methylnaphthalene 14 84-213 149

1,2,4,5-tetrachiorobenzene 14 45-111 78

1,2,3,5-tetrachlorobenzene 14 45-111 78

hexachlorocyclopentadiene 15 13-35 24

2,4, 6-trichlorophenol 15 42-108 75

2,4,5-trichlorophenol 13 45-105 75

isosafrole 15 42-111 77

2-chloronaphthalene 14 40-96 68

1-chloronaphthalene 20 34-139 87

1,2,3,4-tetrachlorobenzene 14 44-109 76

2-nitroaniline 12 23-50 37

1,4-napthoquinone 13 30-70 50

1,4-dinitrobenzene 19 32-114 73

dimethyl phthalate 16 42-108 75

2,6-dinitrotoluene 14 41-103 72

1,3-dinitrobenzene 17 36-113 74

acenaphthylene 16 37-106 72

3-nitroaniline 13 45-106 75

acenaphthene 16 38-108 73 31-137 19
2 4-dinitrophenol 15 49-134 91

4-nitrophenol 12 26-54 40 11-114 50
2,4-dinitrotolucne 15 38-103 71 28-89 47
dibenzofuran 16 38-105 71

pentachiorobenzene 16 42-116 79

2-naphthylamine 13 1942 30

1-naphthylamine 10 44-85 65

2,3,4,6-tetrachiorophenol 17 40-121 81
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Table 5-20 commwen. Precision and Accuracy for Method 8270 Medium Level Solid Semivolatile
Organic Extractables Samples

diethyl phthatate 17 37-110 73
zinophos 16 37-103 70
4-chlorophenyl phenyl ether 15 36-97 66
fluorene 14 41-101 - 71
4-pitroaniline 13 39-88 64
5-nitro-o-toluidine 14 40-98 69
1,2-diphenylhydrazine 15 39-100 69
4 6-dinitro-2-methylphenol 14 56-133 94
N-nitrosodiphenylamine® 10 54-98 76
diphenylamine 10 54-98 76
1,3,5-trinitrobenzene 11 56-107 81
phenacetin 9.0 48-83 65
4-bromophenyl phenyl ether 12 54-111 32
diallate (trans isomer) 12 50-106 78
dimethoate 11 41-80 60
hexachlorobenzene 11 54-106 80
4-aminobiphenyl 19 54-88 n
pronamide 11 47-94 70
pentachlorophenol 15 41-110 76 17-109 47
pentachloronitrobenzene 9.1 59-103 81
phenanthrene 12 50-107 78
anthracene 13 46-103 74
di-n-butyl phthalate 13 47-103 75
quinoline, 4-nitro, 1-oxide 9.2 80-141 110
methapyrilene 13 41-96 69
isodrin (van) 11 47-92 69
cyclophosphamide 14 27-64 45
fluoranthene 16 38-107 73
benzidine 20 18-67 43
pyrene 20 32-122 77 35-142 36
p-dimethylaminoazobenzene 17 38-114 76
chiorobenziiate 14 43-106 75
3,3'dimethylbenzidine 20 18-69 43
butylbenzyl phthalate 14 44-113 79
2-acetylamino fluorene 13 41-92 67
4,4'-methylene-bis(2-chloroaniline) 15 41-106 74
3,3'-dichiorobenzidine 13 46-103 74
dimethoxybenzidine 98 41-76 59
bis(2-ethylhexyl) phthalate 17 38-122 80
*Cannot be separated from diphenylamine.
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Table 5-20cowmuen. Precision and Accuracy for Method 8270 Medium Level Solid Semivolatile
Organic Extractables Sampies

- Pargmeter. : %RSD 3 o Limits. - 'Awj.% R Method Acceptance Criteria
benzo(a)anthracene 11 51-1064 78
chrysene 18 36-119 77
di-n-octyl phthalate 22 28-132 80
famphos 17 17-52 34
benzo(b)fluoranthene 22 20-103 62
7,12-dimethylbenzanthracene 23 26-136 81
benzo(k)fluoranthene 54 D-312 118
benzo{a)pyrene 15 42-107 75
3-methyichloranthrene 14 44-106 75
dibenzo(a,j)acridine 9.3 56-99 77
indeno(1,2,3-c,d)pyrene 9.0 57-99 78
dibenzo(a, h)anthracene 10 54-104 79
benzo(g,h,i)perylene 7.7 59-94 76
diallate (cis isomer) 10 53-101 77
Surrogates:
nitrobenzene-D5 NA NA NA 23-120
2-fluorobiphenyl NA NA NA 30-115
terphenyl-D14 NA NA NA 18-137
phenol-DS NA NA NA 24-113
2-fluorophenol NA NA - NA 25-121
2,4,6-tribromophenol NA NA NA 19-122

NOTE: The compound aramite did not recover well in the precision and accuracy study and is, therefore, not listed
in the table.
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6.0 Sample Receipt/Custody

CompuChem does not collect samples for its clients. However, we do provide glassware with
collection procedures if the client needs this service. CompuChem meets program-specific
shipping requirements and offers a patented SampleSaver shipping container. Glassware
supplied by CompuChem for sample collection is purchased as cleaned and certified from the
vendor. The glassware is cleaned according to the U.S. EPA Office of Solid Waste and
Emergency Response (OSWER) directive published in the document Specifications and
Guidance for Contaminant-Free Glassware. Analysis is performed by the vendor using low
detection limit EPA methods. The certificates of analysis that accompany the glassware are
reviewed and approved by the QA department before each lot of glassware is purchased. The
certificates are filed in the QA department.

6.1 Quality Control of the VOA Storage Cabinet

Glassware that is purchased for sample collection is stored at CompuChem's
warehouse facility. The bottles to be used for collecting samples for volatiles
analysis are stored in a cabinet containing five to eight trays filled with activated
carbon to prevent contamination. The charcoal is replaced monthly by the warehouse
staff. A logbook is maintained to document when the charcoal is changed.

6.2 VOA Storage Stability Tests

Walk-in Cooler: Samples received for volatiles analysis are stored in the volatile walk-
in cooler in the Sample Control department until the production planner requests these
samples for preparation and analysis. To monitor volatile cross-contamination in the
walk-in cooler, eight bottles filled with deionized water were initially placed on a tray
in the cooler for four weeks. After this four-week incubation period, two bottles were
removed from the cooler and tested by volatile GC/MS analysis using criteria from the
most current U.S. EPA CLP SOW protocols to judge the acceptability of the results.
Two freshly filled bottles were then placed at the back of the tray. Since this initial
test, the front two bottles have been routinely removed for analysis and two new
bottles placed in the back of the tray. In this way, the bottles are incubated for four
weeks before testing. If the first of the two bottles for the week fails acceptance
criteria, a holding blank known to be in the walk-in cooler is analyzed. If the holding
blank also fails criteria, then the second bottle is scheduled for analysis. If the second
bottle also fails acceptance criteria, then the walk-in cooler carbon filter is changed by
the Facilities department staff.

Volatile GC/MS and GC Laboratory temporary storage units: To detect possible
cross-contamination in the laboratory temporary storage units, testing is performed as
described above for the walk-in cooler with the exception that four bottles from the
GC Laboratory temporary storage unit arc aged for two wecks and analyzed by GC
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rather than GC/MS. The temporary storage units also have trays of activated carbon
which are changed if testing indicates contamination.

6.3 Warehouse Pure Water System

Specific QC procedures are in place to ensure the integrity of the warehouse
pure water system.

ality Control of Wa Pure Water
The warehouse has a Millipore pure water system which generates Type I reagent
grade water. This laboratory pure water is used for trip blanks in SampleSavers, and,
on occasion, for equipment/rinsate or field blank water provided as a service to various
clients.

The pure water drawn from the Millipore pure water system is held in a series of
five, 45-liter glass carboys. When a carboy is filled by the pure water system, QC tests
must be run to document that the water is contaminant-free. A standard operating
procedure describes the manner in which the water purity is verified for each of the
carboys.

Upon installation of the Millipore/carboy system, a study was undertaken to
verify that the carboys were contaminant-free and the pure water was stable for at
least 30 days. While the system is only vuinerable to contamination by volatiles,
certain semivolatiles (phthalates), and certain trace metals, the study included pesticide
parameters as well. No target analytes were detected in any of the analyses. All
carboys were approved for use and carboy 1 was characterized as "active" while the
remaining carboys were labeled "back-up."

Procedure Description
When the first carboy is nearly drained, it is filled by the Millipore system and is in the

test phase. The second carboy is then "active” while carboys 3-5 are "back-up” (and
are used until the active carboy is drained). The test carboy is not to be used until
notification from the QA department that the QC tests have met criteria.

When carboy 2 is nearly drained, it is filled and tested in the same manner. Ideally,
all carboys will contain pure water, and onily one carboy will be in the test phase at
any given time. When water is not being used for a prolonged period of time, four
carboys will be designated "back-up” while one will be "active.” The carboy is tested
at the time of filling for volatiles, semivolatiles, trace metals, and pesticides.

QC Water Purity Tests
All sampies bottles used to check water purity are vendor-supplied cleaned and

certified giassware. All glassware used is cleaned according to the OSWER directive,
Specifications and Guidance for Contaminant-Free Sample Glassware.
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QC samples are drawn for the following tests: volatile GC/MS, semivoliatile
GC/MS, trace metals analysis, and pesticides. Four QC check samples are drawn from
the test carboy which include twe 40-ml bottles for volatiles analysis, two one-liter
glass bottles for semivolatiles analysis, two one-liter plastic bottles for trace metals
analysis, and two one-liter glass bottles for pesticides analysis. Volatile QC check
samples are placed in zip-lock bags for transportation to the laboratory.

The warehouse clerk records the label identification, method of analysis, and
sample collector's initials in the water purity system logbook. When the information
becomes avatlable, the CompuChem identification (ID) number, the test status
(approved or rejected), and the date results are received from the QA department are
also recorded in the logbook.

The bottles are sent to CompuChem's Sample Control department, and assigned a
CompuChem ID numbser, then sent directly to the appropriate sample preparation and/
or testing laboratones. The tumaround time (TAT) in the LIMS is two days,
indicating that the tests must be performed and reported directly to the QA department
within 48 hours of sample receipt. The data is reviewed and approved by the analyst
before being reported to QA.

The laboratory performs the volatiles analysis by U.S. EPA 10/92 SAM GC/MS
methods. The instrument blank analyzed during the 12-hour calibration period in
which the test sample is run must meet the following criteria:

» Methylene chloride must be < 2.0 ug/L.

= Acetone must be < 5.0 ug/L.

s Other target compound list (TCL) analytes must be < the contract required
quantitation limit (CRQL).

o Tentatively identified compounds (TICs) must be < 2.0 ug/L.

A copy of the instrument blank must be sent to the QA department along with
the QC test sample results. The following criteria are used for volatile test

sample approval:

Methylene chlonide must be < 2.0 ug/L.

Acetone must be < 5.0 ug/L.

Other target compound list (TCL) compounds must be < the CRQL.
TICs (those non-TCLs not present in the instrument

blank and not known laboratory artifacts) must be < 10%

of the nearest internal standard peak height.

The laboratory performs the semivolatiles analysis by methods set forth in U.S.
EPA 10/92 SAM with the modification that a separatory funnel extraction is
used to reduce the turnaround time. The method blank extracted with the QC
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test sample must meet the following critena:

» TCL phthalates must be < 5.0 ug/L.
s Other TCL analytes must be < the CRQL.
» TICs must be < 10.0 ug/L.

A copy of the method blank data must be sent to the QA department along with the
QC test sample results. The following criteria are used for test sample approval:

s TCL phthalates must be < 5.0 pg/L.

s Other TCL analytes must be < the CRQL.

s TICs (those not present in the method blank and not known laboratory
artifacts) must be < 10.0 ug/L.

The laboratory performs the pesticides analysis by U.S. EPA 10/92 SAM.The method
blank extracted along with the QC test sample must meet the following critenion:

» All TCL analytes must be < the CRQL.
The following criterion is used for test sample approval:
» All TCL analytes must be < the CRQL.

The inorganic test sample is analyzed for all U.S. EPA CLP metals analyses. Note that
inorganic test samples do not have to be digested before analysis, and the calibration

blank analyzed before the test sample must not contain any of the target analytes

above the contract-required detection limit (CRDL). All metals must be < the CRDL and not
greater than two times the calibration blank level (for an analyte detected above the instrument
detection limit [IDL] in the calibration blank).

As stated above, test results are sent directly to the QA department. It is the responsibility
of the Production Planning and Control (PP&C) department coordinator to post the analytical
queues once the data are approved by the analyst and turned in to the QA department. The QA
department records the test outcome on a PC spreadsheet in the QA administrative office.
‘When all tests have been completed on a certain carboy, the QA coordinator communicates the
resuits by phone within 24 hours to the warehouse.

If the criteria for all analytical tests are met, the test carboy status is changed to active. If
these criteria are exceeded, the supervisor of the Sample Control department is contacted and
the unacceptable test rescheduled using the second bottle with the same sample ID. If contami-
nation is confirmed by analysis of the second bottle, the QA specialist verifies that initial and
retest data are comparable. If the data are comparable, the QA specialist rejects the test sample
and requests the warehouse supervisor to empty the carboy. The corrective action taken must
be documented in the warehouse water purity system logbook.
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6.4 SampleSaver Preparation

A SampleSaver is a patented sample collection container provided as a service to customers
who request that CompuChem supply bottles to the field. Orders are taken by a Customer
Service department representative, who enters the orders into the LIMS. The LIMS then
generates a worklist for each order. The SampleSaver worklist contains the following informa-
tion:

address of the chient

type of SampleSaver to be sent

special instructions {e.g., use of COC form)
method of shipment

account number

latest shipping date

anatysis codes for samples

SampleSaver number assigned by the LIMS

The SampleSaver number is pre-printed on an adhesive label which is attached to the sample
container by Sample Control personnel. An information packet is included, and consists of the
client information sheet, instructions for using SampleSaver materials (these vary according to
the type of SampleSaver that is sent), sample collection procedures (sent with all types of
SampleSavers), a COC record, COC seals, sample ID labels, and return address labels. When
soil samples are to be imported into the U.S,, the U.S. Department of Agriculture (U.S.D.A))
requires that the sample containers be labeled with "Restricted Entry" labels. CompuChem
encloses these labels and instructions for their use in SampleSavers sent outside the U.S.
CompuChem has a U.S.D.A. permit to move imported soil samples.

SampleSaver configurations required by clients may include a preservative kit or laboratory
pure water. Aqueous volatile trip blanks are preserved with HCI at the time of bottle prepara-
tion and before shipment from the laboratory. If the client requests that the COC record
originates from CompuChem, a glassware release COC is used. The manager of subcontract
administration and warehouse systems or designee signs and dates the record, which initiates
the COC process. The SampleSaver is sealed with COC tape.

While the protocol for sample collection is left to the discretion of the field sampling crew,
for samples requiring compliance to the Florida Department of Environmental Regulation
sampling protocol, the use of blue ice for sampling preservation is discouraged and is adequate
only if the sampies have been precooled with wet ice. In addition, Florida and New Jersey both
require that format COC start when the precleaned sample containers are dispatched to
the field from the laboratory. Refer to Section 7.0 for additional sample custody
requirements.

The configuration of a SampleSaver is dependent on the client's needs. Each
available configuration has a code that is listed on the SampleSaver worklist. To make
up these configurations, the warehouse systems manager keeps on hand the necessary
glassware for SampleSavers. Maintaining this glassware stock requires that the warehouse
matintam an adequate supply of precleancd and precertified glassware.
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Sample collection volume requirements and guidelines are listed in Table 6-1. If
samples are received by the laboratory with insufficient volume to allow the laboratory
to adhere to method volume requirements, a laboratory policy is in place to address
their processing of samples. We will contact our client, who has the option to cancel
analyses or to instruct CompuChem to proceed with analysis using a reduced volume.
For example, when only one liter bottle of aqueous sample is received and the method
requires 1000 ml for sample preparation, 500 ml are aliquoted for preparation and 500
ml are reserved as backup. This is done as a precaution in case of a laboratory
accident during sample processing or the need to confirm a sample matrix effect
through a repeat preparation and analysis. At the samne time that the extraction volume
is reduced for a low volume sample, the surrogate standard solution and final extract
concentration volumes may be reduced proportionally. By doing so, elevation of
detection limits is avoided. However, in meeting specific requirements of the U.S. EPA
CLP, an adjustment in final extract volume would not occur, thereby resulting in
elevated detection limits. In handling limited volume samples, our clients' instructions
will be followed in achieving the desired CRQLs.
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Table 6-1. Requirements for Containers, Preservation, Holding Times, and Recommended Sample
Volumes per Clean Water Act, 40 CFR 136 (1990), Federal Register

Parameter Preservation Holding Containers Volume
Time* polyethylene (P) (ml)
(days) glass (G)
acidity cool, 4 °C 14 PorG 200
alkalinity cool, 4°C 14 PorG 100
ammonia cool, 4 °C 28 PorG 500
biochemical oxygen demand cool, 4 °C 2 PorG 1000
bromide none required 28 PorG 200
chemical oxygen demand cool, 4 °C 28 PorG 100
add H,SO, to pH <2
chloride none required 28 PorG 100
chlorine (total resicual) none required 08 PorG 500
chromium VI cool, 4 °C 1 PorG 500
coliform, fecal and total cool, 4 °C 6 hours PorG 200
add 0.008% Na,S,0, 2 PorG 500
color cool, 4 °C
cyanide (total) cool, 4 °C 14¢ PorG 1000
add NaOH to pH > 12
add 0.6 g ascorbic acid®
cyanide amenable to cool, 4 °C 14¢ PorG 500
chlorination (free) add NaOH to pH > 12
add 0.6 g ascorbic acid®
fluoride none required 28 p 500
gross alpha/beta HNO, to pH <2 180 PorG 2000/100
gamma HNO, topH <2 2000
cool, 4 °C
total radium HNO, topH <2 180 PorG 4000
cool, 4 °C
radiological soils 4°C 180 Por G 80z

A from time of sample collection

B Zero days implies that the sample must be analyzed immediately.

¢ reduced to 24 hours if sulfide is present unless sulfide is removed before preservation
D used oniy in the presence of residual chlorine
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Table 6-1 conmaen. Requirements for Containers, Preservation, Holding Times, and Recommended
Sample Volumes per Clean Water Act, 40 CFR 136 (1990), Federal Register

Parameter _Preservation Holding Containers Volume
Time* polyethylene (P) (ml)
(days) glass (G)
hardness Add HNO, topH < 2. 180 PorG 250
Add H SO, to pH < 2.
hydrogen ion (pH) none required 0 PorG 40
Kjeldahi nitrogen cool, 4 °C 28 PorG 1000
Add H,SO,topH < 2.
mercury AddHNO,topH <2 |28 PorG 500
metals (except Cr VI, Hg) Add HNO, to pH < 2. L80 Por G 500
nitrate cool, 4 °C 2 PorG 100
nitrate-nitrite cool, 4 °C :
AddH SO, topH<2. |28 Por G 500
oil and grease cool, 4 °C 28 G 1000
Add H.SO, to pH < 2.
organic carbon (total) cool, 4 °C 28 PorG 100
Add HCL or H,SO,
topH <2.
organic nitrogen (total) cool, 4 °C 28 PorG 500
AddH,SO, to pH < 2.
phenols (total) cool, 4 °C 28 G 1000
Add H,SO, to pH < 2.
phosphorus (elemental) cool, 4 °C 2 G 500
phosphorus (total) cool, 4 °C
Add H.SO, topH<2. |28 PorG 200
solids (total) cool, 4 °C 7 PorG 100
solids (filterable) cool, 4 °C 7 PorG 100
solids (non-filterabie) cool, 4 °C 7 Por G : 200
solids (settleable) cool, 4 °C 2 PorG 1000
silica cool, 4 °C 28 PorG 100
specific conductance cool, 4 °C 28 PorG 250
sulfate cool, 4 °C 28 PorG 250
sulfide cool, 4 °C 7 PorG
Add zinc acetate and
NaOHtopH> 9

A from time of sample collection
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Table 6-1 covmazn. Requirements for Containers, Preservation, Holding Times, and Recommended
Sample Volumes per Clean Water Act, 40 CFR 136 (1990), Federal Register

Parameter Preservation Holding Containers Volume
B Time* " polyethylene (P) (ml)
(days) glass (G)

sulfite none required 0 PorG ‘ 250

surfactants cool, 4 °C 2 PorG 250

turbidity ’ cool, 4 °C 2 PorG 250

purgeabie halocarbons cool, 4 °C i4 G 80
Add 0.008% Na,S,0,”

purgeable aromatic cool, 4 °C Ty 14 G 80

hydrocarbons Add 0.008% Na,§,0,,°
HCltopH<2°

phenols cool, 4 °C 7/40¢ PorG 250
Add 0.008% Na,§,0,.°

benzidines cool, 4 °C e PorG 2000
Add 0.008% Na S,0,.°

phthalate esters cool, 4 °C T/A08 PorG 2000
Add 0.008% Na,$,0,.°

nitrosamines cool, 4 °C, dark /408 PorG 2000
Add 0.008% Na,8,0,°

polychlorinated biphenyls cool, 4 °C 7/40¢8 PorG 2000

nitroaromatics and isophorone cool, 4 °C, dark /408 PorG 2000
Add 0.008% Na S,0°

polynuciear aromatic cool, 4 °C /408 PorG 2000

hydrocarbons Add 0.008% Na,S,0,.°

haloethers cool, 4 °C 7/40E PorG 2000
Add 0.008% Na,S.0,

chlorinated hydrocarbons cool, 4 °C 7/408 PorG 2000

TCDD cool, 4 °C /408 PorG 2000
Add 0.008% Na,S,0,.°

pesticides cool, 4 °C, pH 5-9 7/40F PorG 2000

4 from time of sample collection

¢ If acroiein/acrylonitrile are to be analyzed, preserve to pH of 4-5.
Conly used in the presence of residual chlorine

Eto complete extraction/to complete analysis following extraction
F if stored under inert, oxidani-free conditions
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Table 6-2. Requirements for Containers, Preservation®, Holding Times, and Recommended
Sampie Volumes per U.S. EPA CLP SOW for Inorganics Analysis 3/90 and U.S.
EPA CLP SOW for Organics Analysis 3/90 and EPA 10/92 SAM

Parameter 'Preservation Holding Containers Volume
: Time® - --polyethylene (P). (ml)
“(days) glass (G} .
INORGANICS:
cyanide (total and amenable cool, 4 °C 12 PorG 1000
to chlorination) AddNaOHtopH> 12, |
and 0.6 g ascorbic acid.®
metals (except Hg) Add HNO, topH < 2 180 PorG 5008
mercury Add HNO, to pH <2 26 ‘ Por G 500°
ORGANICS:
aqueous volatiles 4°C(x2°Cy 10¢ G-TLSSL® 80
Add HCltopH < 2.
soil/sediment volatiles 4°C(x2°CY 10 G-TLC¢ 40z
agueous semivolatiles 4°Cx2°C)f 5/40 ¢ G° 2000
scil/sediment, semivolatiles 4°C(x2°C) 10/408 G° 8oz
aqueous pesticides/PCBs 4°C(x2°CYy 5/40F G° 2000
soil/sediment pest./PCBs 4°C (=2 °CyF 5/40° G© 8oz

A Water samples oaly; preservation performed by sampler immediately upon sample collection. Soil/
sediment sampies are maintained at 4 °C until analysis. Dissolved metals sampies are filtesed on site
by sampler before addition of preservative.

B can be combined into a one-liter bottle

¢ All containers are one-liter glass bottles or 8-0z jars with Teflon-lined cap except aqueous volatiles (G-

TLSSL: 40-ml glass bottle with Teflon-lined, septum-sealed lid), and soil/sediment volatiles (4-0z glass jar
with Teflon-lined cap, G-TLC).

D from validated time of sample receipt (VTSR)

£ to complete extraction/to complete analysis following extraction

f Preserve sampies at time of collection. Sampies should be stored in the dark until extraction/analysis.

9 until anatysis

Bused only in the presence of residual chlorine
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Table 6-3. Requirements for Containers, Preservation, Holding Times, and Recommended
Sample Volumes for Organics per Test Methods for Evaluating Solid Waste
Physical/Chemical Methods SW-846 (U.S. EPA, third edition)

Parameter Preservation Holding Containers® Volume
Time* polyethylene (P)
(days) - glass (G):
VOLATILE ORGANICS:
liquids (8010, 8020, 8240) cool, 4 °C 14 G (40-ml) 80 ml
Add four drops of
concentrated HCL.©
soil/sediments/studge cool, 4 °C 14 G (4-02) 40z
(8010, 8020, 8240)
concentrated wastes none 14 G (4-0z or 8-02) 40z
EXTRACTABLE ORGANICS:
liquids cool, 4 °C® 7/40 G (1-liter) amber 2000 mi
(8080, 8140, 8150, 8270, 8280)
extractable soil/sediments/sludges | cool, 4 °C 14/40 G (8-02) 80z
concentrated wastes none 14/40 G (8-02) 8oz
METALS: (Except Cr VI and Hg)
total recoverable Add HNO,topH<2. | 180 PorG 500/200
ml/g
dissolved Filter on site and add 180 PorG 500/200
HNO, topH <2. ml/g
suspended (TBD) Filter on site. 180 PorG 500/200
ml/g
total Add HNO, topH <2. | 180 Por G 500/200
ml/g
CHROMIUM VI cool, 4 °C 1 PorG 500/200
ml/g
MERCURY AddHNO,topH <2. | 28 PorG 500/200
ml/g
DISSOLVED Filter and add HNO, to | 28 Por G 500/200
pH<2. ml/g

A from time of sample collection
B For volatile liquid sampies, glass (G) 40-ml bottles with Teflon-lined septum-sealed lids are used. For
~ volatile solids or wastes, glass (G) 4-0z jar with Teflon-lined caps are used. For extractable liquid

and solid samples, glass (G) one-liter bottles or 8-0z jars with Teflon-lined caps are used.

¢ If using the preservative kit provided by CompuChem, use 10-12 drops of 30% HCI solution. If
residual chlorine is present, collect sample in a 4-0z soil VOA container that has been prepreserved with
four drops of 10% sodium thiosuifate. Intermediate vessel may not be used. Add sample to vial with
Na,$,0,. Fili one half to one third full, add acid, complete filling one vial. If acrolein/acrylonitrile
are to be analyzed, preserve to pH of 4-5.

D If residual chiorine present, add 1 ml of 10% sodium thiosulfate per liter.
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Table 6-4. Minimal Volume Requirements for Full U.S. EPA CLP or Appendix IX

Analysis Soils Soil QC  Waters Waters QCAB
Volatiles 40zx 1 ¢ 40-ml x 3 40-ml x 2
Semivolatiles, pesticides/ 4-0zx2 4-0zx2 ILSVx2 ILSVx2
PCBs, metals, mercury, OR OR

cyanide, phenots, dry weight 8-o0zx1 8-0zx1 1LPPCBx2 |1LP/PCBx2

1 L MetHg x 1°| § L Met/Hg x 1°
ILCNx 1P ILCNx 1P

Wet chemistry NA NA 1Lx2 1Lx3
{Appendix X sulfides)

A This is additional volume needed for sample designated Use QC. Add this to volumes specified in column
on the left.

B This does not apply to U.S. EPA 10/92 SAM (low concentration) since no laboratory spikes or duplicates
required.

€ Sufficient volume already in original sample's four-ounce jar; additional volume not needed.

D Will need an additional liter if both dissolved and total are required.

6.5 Preparation and Shipping of Preservative Kits
Preservative kits are prepared and sent with SampieSavers whenever the type of analysis
requested by a customer requires the addition of specified preservatives to the collected sample.
The SampieSaver code that appears on the LIMS worksheet determines the configuration of the
preservatives to be shipped in the kit. A preservative kit contains:
= four-ounce wide mouth glass jars (Allpak #2043 with a #5212 green
phenolic Teflon-lined cap) of 30% nitric acid, 30% sulfuric acid, 30%
hydrochloric acid, 10N sodium hydroxide solution, and/or 2N zinc acetate
(Baker Instra-analyze Trace Metal Grade Reagent)
« 25-30 jumbo transfer pipets (Fisher Scientific #13-678-8)
= pH paper canister (Hydrion jumbo vials, wide range #4800)

= instructions for the proper use of preservatives
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Each jar of preservative is prepared in the Inorganics Sample Preparation Laboratory
and labeled with the reagent lot number, preparation date, and expiration date (one
year). The jars are sent to the off-site warehouse where lot numbers are recorded in a
logbook. There the jars are sealed with Teflon tape and placed into plastic bags. The
jars are then placed into tin cans and packed with vermiculite, sealed, labeled, and
stored in the warchouse chemical cabinet. The chemicals are pulled as needed for
distribution into preservative kits.
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7.0 Sample and Hardcopy Data Custody and Control.

For a sample or for hardcopy data generated from analyzing a sample to be handled according to
legal COC requirements, it must be:

« in the physical possession of an authorized field or laboratory staff member, or authonzed
transferee, or

= after physical possession of an authorized staff member, in the staff member’s view, or

= secured (after physical possession) to prevent tampering, or

w placed in a designated secure area with restricted access.

Any change of possession or custody is documented on a COC form (Figure 7-1), and must
include the names of individuals relinquishing and receiving the sample or data. Because
individuals use their initials, the Technical Communications department maintains a list of
signatures that includes the initiais, full names, and empioyee identification numbers of all
individuals signing COCs. Full signatures are required for all work performed for the New Jersey
Department of Environmental Protection and Energy (NJDEPE). The date and time of transfer is
also noted. Any corrections to COC information are made by drawing a single horizontal line
through the incorrect entry, and printing the correct entry adjacent to the original entry. All
corrections are initialled and dated.

Depending on client and regulatory requirements, sample COC may begin when pre-cleaned
sampie containers are sent from the laboratory to the field, when the sample containers are filled in
the field and loaded into the shipping coolers, or when samples arrive at the laboratory. The
NIDEPE and the Florida Department of Environmental Regulation require that we initiate COC at
the laboratory when loading pre-cleaned empty sample collection containers into SampleSavers
before shipping them to the field (see also Section 6). The warehouse shipping and receiving clerk
is responsible for initiating the COC in these cases.

When sample COC is initiated in the field by a CompuChem client, the person responsible for
initiating COC in the laboratory is the receiving clerk. The receiving clerk signs and dates the
COC form. The samples are then assigned unique, sequential six-digit identification numbers by
the LIMS (as described in Section 7.2.2).

Once the receiving clerk has logged in and documented the receipt of the sample, the sample is
relinquished to the sample custodian on duty. The sample custodians and the supervisor of the
Sample Control department have keys that unlock the sample storage coolers. Samples are filed in
walk-in coolers untif laboratory staff request specific samples by completing internal COC forms
or batch sheets (Figure 7-2). The intemal COCs are complieted the same way, and the sample
custodian relinquishes the samples to the laboratory staff member. The internal COC form is used
to document the sample’s movement from the custodian to the analyst to final disposition.

The sampie custodian is responsible for purging raw samples from cold storage at the
prescribed time. Unused raw samples are stored in a controiled temperature environment for 60
days after data submission to the client. NJDEPE samples are stored for one year. Sample report
dates are documented in the LIMS. Sample labels are color coded and placed in the cooler by date
of receipt, allowing bottles to be easily retrievable from the storage unit shelves. once segregated
by the sample custodian, the hazardous waste technician completes the preparation for discarding
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the identified samples for hazardous waste disposal.

Each laboratory area has its own planner from the Production Planning and Control (PP&C)
department. Daily worklists are generated from the LIMS to assist PP&C staff in scheduling
samples for preparation or analysis. The planner prioritizes and batches samples according to
their holding times or due date. The person who prepares or analyzes the sample accepts
possession of the sample. Samples are transferred by cart, under COC, from the walk-in cooler to
the laboratory area in which the samples are needed. (Samples that must be preserved by
refrigeration do not remain unrefrigerated for more than two hours.)Some methods require that
samples be processed at room temperature; this may require that samples be unrefrigerated for
more than two hours. When the samples have been analyzed, the extracts (for extractable portions
of the sample) are kept in a locked freezer (if required) under custody of the sample custodian on
duty.

The LIMS schedules the appropriate analyses for samples and automatically tracks the
progress of samples through the laboratory. The custody of a sampie may be determined at any
time by reviewing the scheduling details within the LIMS. Signatures and empioyee ID numbers on
the internal COCs, sample preparation and analytical worksheets, and sequence runlogs are used
as a paper trail to document the physical transfer of the samples, and to document exactly who
handled the samples at each stage of processing.

Themtyofthcsmnplumthchbomorylsassuredbyﬂ:ebmldmgsecunw which is
controlled by an electronic card entry system. The exterior doors and the doors of restricted
access interior areas are equipped with card readers. Each CompuChem employee has an entry
card with a photo ID that must be visibly displayed on their clothing. An employee’s entry card is
coded to allow access only to those areas that he/she needs to enter to do his/her job. The card
entry system also generates a record of the movements, or attempted movements, of every
employee throughout the building.

Hardcopy reports are stored and numbered to maintain strict document control. The document
control clerk maintains an inventory of all hardcopy data stored. Hardcopy data are filed
according to case and sample delivery group (SDG) number. The data are stored both at an off-
site warehouse and in the laboratory in a secured arca accessible by authorized entry only. The
document control clerk is responsible for properly storing data in both locations. If hardcopy data
must be removed from storage for audits or data inquiries, CompuChem uses formal document
control procedures to ensure that the hardcopy data is correctly removed from and returned to

storage.
Electronic Dsata Custody and Control

The mainframe and minicomputer systems at CompuChem are secured by using assigned log-on
accounts and individual passwords. The Systems and Laboratory Automation department assigns
and approves log-on accounts once the user has compieted a computer access form that has been
signed by the user’s department manager. Passwords expire and must be changed every 30 days;
they cannot be reused for one year after they expire.

Menu options are available to authorized users only, and are controlled by software that uses
local attributes. These local attributes are created and maintained by the computer operations
analyst. Users are allowed access only to those portions of the systems that are necessary for them
to do their jobs. Each user is restricted to certain menus and options through his/her log-on
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account, and only authorized staff have editing capabilities.

‘The entire LIMS is shadowed on a second, identical mainframe computer, and the power to the
computer system is linked to an uninterrupted power supply. All data sent through the mainframe
and minicomputers are backed up incrementally each day. Additional weekly, monthly, and yearly
backup and archiving procedures are performed in compliance with the Operations Systems SOPs.
Tapes are stored in a restricted, secured area within the facility. Access to the storage area is
limited to Systems and Laboratory Automation department staff, Facilities department staff, and
laboratory managers. The storage area is air-conditioned and kept free of debris. Tapes are
retained for at least five years, unless clients specifically request a longer or shorter retention
penod.

Controlling software and hardware means testing and validating it before using it in production.
These tests are planned and executed following SOPs. These SOPs describe documentation
procedures that we use and records that we maintain on newly developed and revised software. A
test set of data, with manually calculated or previously validated results, is used to verify perfor-
mance of the new or revised software routine or hardware configuration. The Systems and Labo-
ratory Automation department manager must approve the cvaluated test resuits before releasing the
product. Backup copies of old software versions are retained for 90 days before being removed
from the system. The Systems and Laboratory Automation department uses a software package
that automatically controls and structures software maintenance, development, and production.
The program logs all actions into an audit trail database.

Numerous forms, worksheets, and sequence runlogs are generated from the computer systems
and include analytical worksheets and the sample record. Individual laboratory non-analytical
SOPs contain examples of these forms with instructions for completing them. Analytical results
are reported on certain form templates either through direct electronic transfer from the instrument,
indirect transfer via a local area network (LAN) linked to the instrument, or through manual data
entry. All three mechanisms have specific security and QC features that are described in detail in
the PP&C and Systems and Laboratory Automation department SOPs. Some data are reported
electronically to clients using computer diskettes.

The case auditor in the Report Preparation department follows a checklist to verify that each
case is complete. The checklist requires that the case auditor verify that a diskette has been
produced (when required), that a copy has been made for long-term archival, and that the hardcopy
and diskette data are identical. For certain clients, a second diskette is produced, which is in a
format compatible with Contract Compliance Screening (CCS) software, an automated diskette
data validation program used by these clients. CompuChem also uses a CCS software routine for
both organics and inorganics U.S. EPA CLP diskette data validation before releasing either the
hardcopy or electronic data.

7.2 Logging in Samples

Bench Procedures

The following steps are completed for all samples as they are received by CompuChem.
If a sample requires special handling upon receipt, the manager of PP&C is consuited for
instructions on properly handling and documenting the sample. A letter of receipt (LOR)
and completed COC forms are sent to all clients 24-48 hours after the sample is received
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at CompuChem.

Before opening and while inspecting each sample, employees wear protective clothing
(laboratory coats, safety glasses, and gloves). These items are worn at all times when
working in defined areas. Once the radiological survey is completed,
containers are received into the facility. Each sample container is inspected before it is
opened to make sure that it has not been damaged or opened during shipment. Any
padlocks, sealing tape, or custody seals on the samples are inspected to make sure that
they are intact, and any observations are recorded on the COC form. If the custody seals,
tapes, or padlocks are broken, the commercial client is contacted through Customer
Service or the Sample Management Office for EPA samples for permission to
continue processing. '

Each container is opened under the fume hood in the Sample Control department and
checked for breakage. Vials containing samples to be analyzed for volatile compounds are
checked to ensure that there is no headspace or air bubbles. Sample ideatification information
on the bottles is compared to the Traffic Reports (TRs), packing lists, and COC form included
in the container. Any discrepancies are noted on the COC form by the receiving clerk. The
Customer Service department notifies commercial clients (non-EPA) if there are discrepan-
cies, and the supervisor of the Sample Control department notifies the SMO for discrepan-
cies with EPA samples.

Sample Control department personnel accept custody of samples by signing and dating
the COC form. Incoming EPA samples are checked against the Sample Management
Office (SMO) receipt schedule. Depending on whether the client is the U.S. EPA or a
commercial entity, samples are logged onto an EPA Receiving Log Sheet or a Commer-
cial Receiving Log Sheet. The following items, where applicable, are noted on the sheet:

= casc number . matrix
« CompuChem ID number (CC#) = temperature
= client name or order number s analysis codes
s field ID (sample ID) » volume received
s receiving date (RD) « pH (inorganics only)*
» sampling date (SD) « SampleSaver number
» residual chlorine and sulfide check
(cyanide only)

*Aqueous volstile sample pH is taken afier anatysis and documented in the data report.

The condition of the refrigerant (whether any ice remains or whether the cooling packs arc
solid) is checked and the temperature of a representative sample (liquid samples only) is
ascertained by wrapping a temperature strip around the outside of the container. The
temperature is recorded on the Sample Record and on the Receiving Log Sheet. Residual
chlorine and suifide test strips are used for cyanide samples; results are indicated on the
Receiving Log Sheet. When it is apparent through these checks that a sample was not
properly preserved, the client is notified and a standard QA Notice is completed and placed
in the sample file.
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On each EPA COC, TR, and commercial client COC that is complete and correct, the
statement “Received in Good Condition” is written or stamped, initialied, and dated by the
receiving clerk. This statement indicates that the sample or group of sampies were re-
ceived intact with correct sample tags or custody seals (if applicable), pH (applicable to
inorganic samples), and corresponding documentation. It does not, however, mean that the
sampie temperature fell within the recommended range 4°C + 2°C; EPA samples are
commonly received at temperatures above that range. The temperature is noted on the
sample log sheet and on the sample record or gray envelope (for EPA samples).

Each log sheet and COC is reviewed by the Sample Control department supervisor who
ensures that all information is properily documented. Each is stamped as having been

Computer Log-in Procedures

EPA sample account information is entered by the EPA Project Manager or designee into
the marketing portion of the LIMS to generate order and requisition numbers and to assign
analysis codes. Analysis codes correspond to the procedure requested by the client,
include the QC requirements, and define the analytical tasks that must be performed to
satisfy method requirements. An EPA Scheduling Log is also completed to document
order entry. Order and requisition numbers with analysis codes for all other samples are
provided to receiving personnel by a Customer Service department account representative
after the Receiving Log Sheet is reviewed and the sample information is entered into the
LIMS for tracking.

As information for each sample is received into the LIMS, a CompuChem number
(CCN) is generated. A CCN is a unique, six-digit laboratory identifier. It is added to the
accessioning log sheet and to the COC (adjacent to the associated field ID number when
possible). Sample labels containing the CCN are generated from the LIMS in
numerical sequence. Each sample is labeled by wrapping the bottle with its unique

computer-generated label, leaving as much of the field label exposed as possible. The
sample labels are color-coded, and colors are rotated every two weeks by the supervisor of
the Sample Control department or designee. Rotating the colored labels helps sample
custodians to locate and purge sample bottles, extracts, or digestates after the required
storage-to-disposal period has passed.

Once labeled, samples are transferred to the locked walk-in cooler. Samples to be
analyzed for extractable components and inorganics are stored separately from samples to
be analyzed for purgeable components. Standards are stored in separate refrigerated units
in the analytical laboratories.

Worksheets used for sample analysis are generated from the LIMS for EPA organics
analyses and for commercial clients. Worksheets for QC samples are also generated
from the LIMS, but are printed on green paper. File folders are used to assemble field and
QC sampie information for report preparation. Green folders identify QC samples.
Every folder contains a sample record generated when a sampie is logged in and is used
to document completion of each step of the analytical requirements. EPA sample file
foiders contain the Sample Record, and a gray envelope contains all information for the
case including the yellow copy of the Organic Traffic Report (OTR), a copy of the COC,
an original air bill, a copy of the sample log sheet, a copy of the EPA Scheduling Log,
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custody tags if received, and a gray envelope contents sheet. The white copy of the OTR
is returned with the cover sheet to the EPA SMO. Commercial sample file folders contain
a Sampie Record, a customer sample order information sheet, and a copy of the COC
record.

Sample Transfer
Samples are occasionaily received from the EPA that should have been sent to another

laboratory. ﬂc procedure for transferning such sampies consists of four steps.
1. A CompuChem COC form is filled out using the information from the sample tags.

2. Custody is relinquished to the courier by signing and dating the “Relinquished by”
section of the COC form.

3. A copy of the COC form is maintained for the record. The original and all paperwork
received with the samples are sent to the designated laboratory.

4. Notation is made on the TR that samples are being sent to another laboratory.

Receipt of Samples Hand-Delivered after Business Hours

When samples are hand-delivered after business hours, the actual date of sample receipt is
recorded on the COC form. The sample’s condition, the date, and the time of receipt are
recorded on the organics and inorganics TRs. The notation “HD™ (Hand Delivered) is
made on the COC form on the TRs. The date of the following calendar day is recorded on
the COC form when the sample is logged in. Samples are received into the LIMS using
the date the sample log-in date.

Sample Processing after Receipt

Figure 7-3 depicts bascline configuration of data flow from sample receipt to release of the
final report to the client.
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Figure 7-2. intermal COC Form

COMPUCHEM ENVIRONMENTAL CORPORATION
Internal Chain-of-Custody

Laboratory: Requested By:
Samples For: 1 2 3 Time Requested:
(circle one)
Date Requested:
Check Where Applicable:
EPA _ Water
Commercial Soil
CompuChem #'s  Bottie  Containers CompuChem #'s  Bottle Containers
1. 1.
2. 12.
3, 13.
4, 4.
s. 15.
6. 7 16.
7. 17.
8. 18.
9. 19.
10. 20.
RELINQUISHED BY: RECEIVED BY:
RELINQUISHED BY: RECEIVED BY:
RELINQUISHED BY: RECEIVED BY:

COMMENTS
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8.0 Calibration/Frequency

Instruments must be calibrated and recalibrated at regular intervals as specified by the
applicable method, and consistent with the manufacturer's recommendations. The nature and
frequency of such checks are specified in the analytical SOPs describing the instrumental
analyses performed at CompuChem. Specific method calibration requirements are followed if
more stringent than those listed here. The laboratory maintains records of all calibrations,
recalibrations, and in-service checks of instruments. All calibrations are traceable to primary
standards of measurement. Where the concept of traceability of measurement to primary
standards is not applicable, the laboratory provides satisfactory evidence of correlation or
accuracy of test results. Tables 8-1 through 8-13 list method-specific initial and continuing
calibration requirements for all laboratories.

In the GC/MS Laboratory, the initial and continuing calibration data are stored on the
instrument computer and are also accessible through the mainframe computer network. For
methods published by the U.S. EPA CLP and in Test Methods for Evaluating Solid Waste:
Physical/Chemical Methods SW-846, the response factors from the calibrations are transferred
automatically across the network, and downloaded onto the method-required forms. For non-
CLP methods, hardcopies generated at the instrument are included in the data report if re-
quested by the client.

All GC/MS calibration standard data include a summary of: (1) the vanation (expressed as
%RSD) of the response factors from each compound at each standard level in the initial
calibration (muitipoint), and (2) the variation (expressed as %D) in the multipoint compared
with the response factor from the continuing calibration standard.

The hardware tuning and calibration of the instruments are documented in the instrument
runlogs kept at the bench. If an instrument fails tuning or calibration criteria, hardware
adjustments or other appropriate maintenance are performed and documented, and the analyst
repeats the tuning and calibration attempt. Mass assignment is adjusted on GC/MS instru-
ments using FC43 only as needed when tune or mass calibration criteria cannot be met suc-
cessfully. The GC/MS volatile tuning compound, 4-bromofluorobenzene (BFB), or the
semivolatile tuning compound, decafluorotriphenylphosphine (DFTPP), precedes the analytical
sequence. These activities, if successfil, are noted in the runlog and sample analyses may
proceed. If not, corrective action may include additional maintenance by the full-time dedicated
instrumentation staff, as described in Section 10.0.

Measurement devices, such as balances and thermometers, are calibrated against NIST- or
EPA-certified sources. A certificate of the calibration is maintained with the laboratory
manager and with QA records. All balances are calibrated daily or with each use using certi-
fied Class-S weights, and quarterly by the balance vendor as part of the service contract. All
thermometers are traceable to either the Standards Laboratory's NIST-certified thermometer or
to the certificate of NIST traceability supplied by the vendor. In-house calibration records are
maintained by the senior standards chemist. This annual calibration verification is described in
greater detail in the QA SOP manual. pH meters are calibrated daily or before being used with
three certified buffer solutions ranging between 2.0 and 10.0 pH units. The range will bracket
the test measurement target. The meter is set to a pH 7.0 buffer and calibrated with pH 2.0,
4.0, and 10.0. Acceptance criteria for the three certified buffer solutions is 0.05 pH units.
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Table 8-1. Initial Calibration Procedures for Analytical Equipment in the GC/MS Laboratory

624

625

SW-846
8270

SW-846
8240

CLP 3/90
VOA

once/12 hr

once/12 hr

once/12 hr

once/12 hr

once/12 hr

Table
8.2

Table
8.5

Table
8.5

Table
8.2

Table
8.3

~ calibration (CC) fails

When continuing
CR: 40-160 pg/L

When CC fails
CR: acid 50-150 pg/L
BN: 25-100 pg/L

When CC fails
CR: 20-160 pg/L

When CC fails
CR: 20-200 ug/L
co-cluting xylenes
are added at half
concentration

When CC fails

CR: 10-200 pg/L
(with each co-eluting
xylene and dichloro-
ethene isomer at
equal concentration)

%RSD < 35% for all target
compounds

% RSD <35% for all target
compounds

%RSD < 30% (Appendix 3)
for calibration check
compounds (CCC),
Minimum average response
factor (RF) = 0.050 for

system performance check
compounds (SPCC)

%RSD <30% for CCC

(2 fix 4) mini
average RF = 0.300 for
SPCC,; 0.250 for bromoform

%RSD < 20.5 for most
compounds; minimum RF
specified (Appendix 5)
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Table 8-1 (cominued). Initial Calibration Procedures for Analytlcal Equipment in the GC/MS

Laboratory
Method  Tuming. . Tuming  No.Stds Calbraon
Lo Frequen Criteria- ... ForInit. .. Frequency:¢
e Calibe: - Concentration - -
St Ramger o
R
10/92 SAM once/12 hr see 5 When CC fails, CR: | %RSD < 30 for most
low concentr. Table ketones 5-125 pg/L, | compounds, minimum RF
VOA 83 all others 1-25 pg/l. | specified (Appendix 6).
CLP 3/90 once/12 hr see 5 When CC fails, CR: | %RSDs for all compounds
sv Table 10-80 pg/L and minimum RF criteria
84 must be met. (Appendix 5)
10/92 SAM once/12 hr see 5 When CC fails, CR: | %RSDs for all compounds
low concen- Table 5-80 ug/L or 20-120 | and minimum RF criteria
tration SV 84 ng/L (compound must be met. (Appendix 6)
specific)

Table 8-2. Bromofluorobenzene (BFB) Key Ions and Abundance Criteria for Methods 624

and 8240
50 15.0 - 40.0 % of the base peak
75 30.0 - 60.0 % of the base peak
95 base peak, 100% relative abundance
96 5.0 - 9.0 % of the base peak
173 < 2.0 % of mass 174
174 > 50.0 % of the base peak
175 5.0 - 9.0 % of mass 174
176 > 95.0 % but less than 101.0 % of mass 174
177 5.0 -9.0 % of mass 176
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Table 8-3. Bromofluorobenzene (BFB) Key Ions and Abundance Criteria for CLP 3/90 SOW

and 10/92 SAM
s Mg
50 8.0 - 40.0% of mass 95
75 30.0 - 66.0% of mass 95
95 base peak, 100% relative abundance
96 50-9.0%of mass 95 ¢
173 - < 2.0% of mass 174
174 50.0 - 120.0 % of mass 95
175 4.0 - 9.0% of mass 174
176 93.0 - 101.0 percent of mass 174
177 50-9.0%0f 176

* All ion abundances must be normalized to m/z 95, the nominal base peak, even though the ion abundances
of m/z 174 may be up to 120% that of m/z 95.

Table 8-4. DFTPP Key Ions and Abundance Criteria for CLP 3/90 SOW and 10/92 SAM

51 30.0 - 80.0% of mass 198
68 < 2.0% of mass 69

69 present

70 < 2.0% of mass 69

127 25.0 - 75.0% of mass 198
197 < 1.0% of mass 198

198 base peak, 100% relative abundance*
199 5.0 - 9.0% of mass 198
275 10.0 - 30.0% of mass 198
365 > 0.75% of mass 198
441 present but < mass 443
442 40.0 - 110% of mass 198
443 15.0 - 24.0% of mass 442

* All ion abundances must be normalized to m/z 198, the nominal base peak, even though the ion abundances
of m/z 442 may be up to 110% that of m/z 198.
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Table 8-5. DFTPP Key Ions and Abundance Criteria for Methods 625 and 8270

Mass:: . ~Jon-Abundance Criteria =
51 30.0 - 60.0% of mass 198

63 < 2.0% of mass 69

69 Present

70 < 2.0% of mass 69

127 40.0 - 60.0% of mass 198
197 < 1.0% of mass 198

198 base peak, 100% relative abundance
199 5.0 - 9.0% of mass 198

275 10.0 - 30.0% of mass 198
365 > 1.00% of mass 198

441 present but < mass 443

442 > 40.0% of mass 198

443 17.0 - 23.0% of mass 442
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Table 8-6. Continuing Calibration Procedures for Analytical Equipment in the GC/MS Lab,

624

625

8240

8270

CLP 3/90
VOA

CLP 3/90
sV

10/92
SAM
LC VOA

10/92 SAM
LC SV

once/12 hr

CL: Acid - 100 pg/L

BN - 50 ug/L

once/12 hr
CL: 50 pg/L

once/12 hr
CL: 50 pg/L

once/12 hr
CL: 50 pg/L

once/12 hr
CL. 20 pg/L

once/12 hr

CL:
Ketones: 25 pg/L
All others: 5 pg/L

once/12 hr
CL: 20 ug/L

(Appendix 1)
Response range
_for each compound

Y%Difference (D) < 20%
(Appendix 2)

for all target compounds
except 4

%D < 25% for CCC
(Appendix 4)
Minimum RF = 0.300
for SPCC (0.250 for
bromoform)

%D < 25% for CCC
(Appendix 3)

for all target compounds,
Minimum RF = 0.050
for SPCC

%D < or = 25% for
most compounds
{Appendix 5)

{Appendix 5)
All maximum %D and
minimum RRF critena
must be met.

%D < or = 25% for
most compounds.

(Appendix 6)

All maximum %D and
minimum RRF criteria
must be met.

Supeico
Accu-standard

prepared
internally

Supelco,
Accu-standard

prepared
internally

Supelco
Accu-standard
prepared
internally

Supelco
Accu-standard
prepared
internally

Reanalyze. Re-run a new
initial calibration if
continuing calibration (CC)
fails.

If CC fails reinject appropriate|
level standards to complete
initial calibration.

Re-tune, check purge flow,
change trap. Re-analyze. If
CC fails, rerun initial
calibration.

Re-~tune and rerun if CC fails,
then rerun initial calibration.

Re-tune, check purge flow,
change trap. Re-analyze. If
CC fails, rerun initial
calibration.

Re-tune. Reanalyze. If CC
fails, rerun initial calibration.

Re-tune, check purge flow,
change trap. Re-analyze. If
If CC fails, rerun initial
calibration.

Re-tune and re-analyze. If CC
fails, rerun initial ¢alibration.
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Appendix #1: Method 624

Compound 12-Hour Check Standard for 20 np/L
624 Standard (ug/L)
chloromethane D-40.8
bromomethane 28-372
chloroethane 0.8-382
methylene chloride 12.1-279
1,1-dichloroethene 10.1 -28.9
1, 1-dichloroethane 14.5-25.5
1,2-dichloroethene (total) 13.8 -26.1
chloroform 13.5-26.5
1,2-dichloroethane 13.6-26.4
1,1, 1-trichloroethane 15.0-25.0
carbon tetrachloride 14.6 -25.4
bromodichloromethane 13.1-26.9
1,2-dichloropropane 6.8-33.2
trans-1,3-dichioropropene 10.0 - 300
trichloroethene 13.3-26.7
chlorodibromomethane 13.5-26.5
1,1,2-trichiorocthane 14.2-25.0
benzene 12.8-272
cis-1,3-dichloropropene 48-352
2-chloroethyl vinyl ether D-438
bromoform 142-258
tetrachloroethene 14.7-25.3
1,1,2,2-tetrachloroethane 121-279
toluenc 148-25.1
chlorobenzene 13.2-268
ethylbenzene 11.8-282
Appendix #2: Method 625

Exceptions to criteria set forth in GC/MS Method 628 calibration table:

The following four compounds need not meet < 20% D (difference between computed and expected recoveries)
in the continuing calibration (12-hour check standard):

N-nitrosodimethylamine
hexachlerocyclopentadiene
diphenylamine (N-nitroso)
benzidine
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Appendix #3: Method 8270
Calibration Check Compounds

The following compounds must meet a maximum of 30% RSD in the initial calibration and a maximum of 25%
difference in the continuing catibration (12-hour check standard):

1,4-dichiorobenzene
phenol

2-nitrophenol
2,4-dichlorophenoi
hexachlorobutadiene
P<chloro-M-cresol
2,4 6-trichlorophenol
acenaphthene
N-nitrosodiphenylamine
pentachlorophenol
fluoroanthene
Di-N-octyl phthalate
benzo(a)pyrene

System Performance Check Compounds
The following compounds must have a minimum average relative response factor of 0.050 in the initial calibration and

a minimum relative response factor of 0.050 in the continuing calibration (12-hour check standard):
N-nitroso-Di-N-propylamine 2,4-dinitrophenol
hexachlorocyclopentadiene 4-nitrophenol

Appendix #4: Method 8240

Calibration Check Compounds
The following compounds must meet a maximum of 30% RSD in the initial calibration and a maximum of 25%

difference in the continuing calibration (12-hour check standard):

viny] chloride 1,2-dichioropropane
1, 1-dichloroethene toluene
chioroform ethylbenzene
System Perfo ompoun

The foliowing compounds must have a minimum average relative response factor of 0.300 in the initial calibration and
a minimum relative response factor of 0.300 in the initial calibration and a minimum relative response factor of 0.300
(0.250 for bromoform) in the continuing calibration (12-hour check standard):

chioromethane 1,1-dichloroethane

chlorobenzene bromoform
1,1,2,2-tetrachloroethane
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Appendix #5: Table 8-1A. Relative Response Factor Criteria for Initial and Continuing Calibration
of Volatile Organic Compounds (CLP 3/90, Volatile Organics)

Volatile Compound ... . Minimum RRF . .. Maximum:%RSD . Maximum %D
bromomethane 0.100 20.5 25.0
vinyl chloride 0.100 20.5 25.0
1,1-dichloroethene 0.100 20.5 250
1,1-dichloroethane 0.200 20.5 25.0
chloroform 1 0.200 20.5 25.0
1,2dichloroethane 0.100 20.5 25.0
1,1, 1-trichloroethane 0.100 20.5 25.0
carbon tetrachloride 0.100 20.5 25.0
bromodichloromethane 0.200 20.5 25.0
cis-1,3-dichloropropene 0.200 20.5 25.0
trichloroethene 0.300 20.5 ) 250
dibromochloromethane 0.100 20.5 25.0
1,1,2-trichloroethane 0.100 20.5 25.0
benzene 0.500 20.5 25.0
trans-1,3-dichloropropene 0.100 20.5 250
bromoform 0.100 - 20.5 250 -
tetrachloroethene 0.200 20.5 25.0
1,1,2,2-tetrachlorocthane 0.500 20.5 25.0
toluene 0.400 20.5 250
chlorobenzene 0.500 20.5 250
ethylbenzene 0.100 20.5 25.0
styrene 0.300 20.5 25.0
xylenes (total) 0.300 20.5 25.0
bromofluorobenzene j 0.200 20.5 250

Because performance data indicate erratic and poor linearity, the following compounds have no maximum %RSD or
maximum %D criteria. However, these compounds must meet a minimum RRF criterion of 0.010:

acetone 1,2-dichloropropane
2-butanone 2-hexanone

carbon disulfide methylene chloride
chloroethane 4-methyl-2-pentanone
chloromethane toluene-d,
1,2-dichioroethene (total) 1,2-dichloroethane-d,

The response factors of the compounds listed in Table 8-1A must meet the minimum RRF criteria at each concentration
level and maximum %RSD criteria for the initial calibration, with allowance made for up to two volatile target
compounds. However, the RRFs for those two compounds must be > 0.010, and the %RSD of those two compounds
must be < 40.0% for the initial calibration to be acceptable.
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Appendix #5 comowrrn: Table 8-2A. Relative Response Factor Criteria for Initial and Continuing
Calibration of Semivoiatile Organic Compounds (CLP 3/90, Semivolatile

Organics)
Semivolatile Compound ' ‘Minimum RRF
phenol 0.800 20.5 25.0
bis(-2-chloroethyl)ether 0.700 20.5 25.0
2-chlorophenoi 0.800 20.5 250
1,3-dichlorobenzene 0600 20.5 25.0
1,4dichlorobenzene 0.500 20.5 25.0
1,2-dichlorobenzenc 0.400 20.5 25.0
2-methyiphenol 0.700 20.5 250
4-methylphenol 0.600 20.5 25.0
N-nitroso-di-n-propylamine 0.500 20.5 25.0
hexachloroethane 0.300 20.5 250
nitrobenzene 0.200 20.5 25.0
isophorone 0.400 20.5 25.0
2-nitrophenol 0.100 20.5 250
2,4-dimethylphenol 0.200 20.5 25.0
bis(-2-chloroethoxy)methane 0.300 20.5 25.0
2,4-dichlorophenol 0.200 ) 20.5 250
1,2,4-trichlorcbenzene 0.200 20.5 25.0
naphthalene 0.700 20.5 25.0
4-chloro-3-methylphenot 0.200 20.5 25.0
2-methylnaphthalene 0.400 20.5 250
2,4,6-trichlorophenol 0.200 20.5- 250
2,4, 5-trichlorophenol 0.200 20.5 25.0
2-chloronaphthalene 0.800 20.5 25.0
acenaphthylene 1.300 20.5 250
2,6-dinitrotoluene 0.200 20.5 25.0
acenaphthene 0.800 20.5 250
dibenzofuran 0.800 20.5 25.0
2,4-dinitrotoluene 0.200 20.5 250
4-chlorophenol-phenylether 0.400 20.5 25.0
fluorene 0.900 20.5 25.0
4-bromophenyi-phenylether 0.100 20.5 25.0
hexachlorobenzene 0.100 20.5 250
pentachlorophenol 0.050 20.5 25.0
phenanthrene 0.700 20.5 25.0
anthracens 0.700 20.5 . 250
fluoroanthene 0.600 20.5 25.0
pyrene 0.600 20.5 250
benzo(a)anthracene 0.800 20.5 250
chrysene 0.700 20.5 250
benzo(b)fluoranthene 0.700 20.5 25.0
benzo(k)fluoranthene 0.700 20.5 25.0
benzo(a)pyrene ' 0.700 _ 20.5 250
|indeno(1,2,3-cd)pyrene 0.500 20.5 250
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Appendix #5 comue;: Table 8-2A. Relative Response Factor Criteria for Initial and Continuing
Calibration of Semivolatile Organic Compounds (CLP 3/90, Semivolatile

Organics)
Semivolatile Compound Minimum RRF Maximum %RSD  Maximum %D
dibenzo(a, h)anthracene 0.400 20.5 25.0
benzo(g, h,i)perylene 0.500 20.5 25.0
nitrobenzene-d, 0.200 20.5 25.0
2-fluorobipheny| 0.700 20.5 250
terphenyld, , 0.500 20.5 250
phenol-d, 0.800 20.5 25.0
2-fluorophenol 0.600 20.5 25.0
2-chlorophenol-d, 0.800 20.5 25.0
1,2-dichlorobenzene-d, 0.400 20.5 25.0

The following compounds have no maximum %RSD or maximum %D criteria. However, these compounds must meet
a minimum RRF criterion of 0.010:

2,2'-oxybis(1-chloropropane) 4-nitroaniline
4-chloroaniline 4,6-dinitro-2-methylphenol
hexachlorobutadiene N-nitrosodiphenylamine
hexachiorocyclopentadiene Di-N-butylphthaiate
2-nitroaniline butylbenzylphthalate
dimethylphthalate 3,3'-dichlorobenzidine
3-nitroaniline bis(2-ethylhexyi)phthalate
2,4-dinitrophenol Di-N-octylphthalate
1-nitrophenol 2,4,5-tribromophenol
diethylphthalate carbazole

The response factors of the compounds listed in Table 8-2A must meet the minimuam RRF criteria at each concentration
level and maximum %RSD critenia for the initial calibration, with allowance made for up to four semivoiatile target
compounds. However, the RRFs for those four compounds must be > 0.010, and the %RSD of those four compounds
must be < 40.0% for the initial calibration to be acceptable.
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Appendix #6: Table 8-3A. Technical Acceptance Criteria for Initial and Continuing Calibration of
Volatile Organic Compounds (10/92 SAM, Low Concentration VOA Organics)

Volatile Compound = Minimum RRF -~ ‘Maximum %RSD | Maximum %D
benzene 0.500 30.0 +30.0
bromochloromethane 0.05 30.0 +30.0
bromodichioromethane 0.200 30.0 +30.0
bromoform 0.05 30.0 *30.0
bromomethane 0.100 30.0 = 30.0
carbon tetrachloride 0.100 30.0 +30.0
chlorobenzene 0.500 30.0 *30.0
chloroform 0.200 30.0 +30.0
dibromochloromethane 0.100 30.0 ' +30.0
1,2-dibromoethane 0.100 30.0 +30.0
1,2-dichlorobenzene 0.400 30.0 +30.0
1,3-dichlorobenzene 0.600 30.0 +30.0
1,4-dichlorobenzene 0.500 30.0 +30.0
1,1-dichloroethane 0.200 30.0 + 30.0
1,2-dichloroethane 0.100 30.0 +30.0
1,1-dichloroethene 0.100 30.0 + 30.0
cis-1,3-dichloropropene 0.200 30.0 +30.0
trans-1,3-dichloropropene 0.100 30.0 +30.0
ethylbenzene 0.100 30.0 % 30.0
styrene 0.300 30.0 +30.0
1,1,2,2-tetrachloroethane 0.100 30.0 +30.0
tetrachlorocthene 0.200 30.0 +30.0
toluene 0.400 30.0 +30.0
1,1, 1-trichloroethane 0.100 30.0 +30.0
1,1,2-trichloroethane 0.100 30.0 +30.0
trichloroethene 0.300 30,0 +30.0
vinyl chloride 0.100 300 +30.0
Xylenes (total) 0.300 30.0 + 30.0
4-bromofluorobenzene 0.200 30.0 *30.0

The following compounds have no maximum %RSD or maximum %D criteria, but must meet a minimum RRF criteria
of 0.010:

carbon disulfide trans-1,2-dichloroethene
chloroethane 1,2-dichloropropane
chioromethane methylene chloride
cis-1,2-dichloroethene

NOTE: Presently, the U.S. EPA has set no minimum RRF or %RSD criteria for acetone, 2-butanone, 1,2-dibromo-3-
chloropropane, 2-hexanone, or 4-methyl-2-pentanone.
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Appendix #6 comuen: Table 8-3A. Technical Acceptance Criteria for Initial and Continuing
Calibration of Semivolatile Organic Compounds (10/92 SAM, Low
Concentration Semivolatile Organics)

Semivolatile Compound .

Maximum %D

phenol
bis(-2-chioroethyl)ether
2-chlorophenol
2-methylphenol
4-methylphenol
n-nitroso-di-n-propylamine
hexachloroethane
nitrobenzene

isophorone
2-nitrophenol
2,4-dimethylphenol
1,2,4-trichlorobenzene
naphthalene
4-chloro-3-methylphenol
2-methylnaphthalene
2,4 6-trichlorophenot
2,4,5-trichlorophenol
2-chloronaphtbalene
acenaphthylene
acenaphthene
dibenzofuran
2,4-dinitrotoluene
2,6-dinitrotoluene
4-chiorophenol-phenylether
fluorene
4-bromophenyl-phenylether
hexachlorobenzene
pentachlorophenol
phenanthrene
anthracene

fluoranthene

pyrene
benzo(a)anthracene
chrysene
benzo(b)fluoranthene
benzo(k)fluoranthene
benzo(a)pyrene
indeno(1,2,3-cd)pyrene
dibenzo(a,h)anthracene

Minimum RRF . Maximum: %RSD " -
0.800 20.5
0.700 20.5
0.700 20.5
0.700 20.5
0.600 20.5
6.500 20.5
0.300 © 1205
0.200 20.5
0.400 205
0.100 20.5
0.200 20.5
0.200 205
0.700 20.5
0.200 205
0.400 20.5
0.200 20.5
0.200 20.5
0.800 20.5
1.300 20.5
0.800 205
0.800 20.5
0.200 20.5
0.200 20.5
0.400 20.5
0.900 20.5
0.100 20.5
0.100 20.5
0.050 20.5
0.700 20.5
0.700 20.5
0.600 205
0.600 20.5
0.300 20.5
0.700 205
0.700 20.5
0.700 20.5
D.700 20.5
0.500 20.5
0.400 20.5

+25.0
+25.0
+25.0
+25.0
+=25.0
250
+25.0
+25.0
+250
+30.0
+30.0
=250
+250
+25.0
+25.0
+25.0
+25.0
=250
=250
+25.0
+25.0
+30.0
+25.0
+25.0
+250
+25.0
+ 250
+25.0
+250
+25.0
+250
+25.0
=250
+250
x25.0
=250
+25.0
+250
+250
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Appendix #6 comuen: Table 8-3A. Technical Acceptance Criteria for Initial and Continuing
Calibration of Semivolatile Organic Compounds (10/92 SAM, Low
Concentration Semivolatile Organics)

Semivolatile Compound  :Minimum RRF - Aaximum %D
benzo(g,h,i)peryiene 0.500 20.5 +25.0
phenol-d, 0.800 20.5 +25.0
2-fluorophenol 0.600 20.5 £25.0
terphenyl-d,, 0.500 | 208 +25.0
2-fluorobiphenyl 0.700 20.5 +25.0

The following compounds have no maximum %RSD or maximum %D criteria. However, these compounds must meet
a minimum RRF criterion of 0.010:

2,2'-oxybis(1-chloropropane) 4-nitroaniline
4-chloroaniline 4,6dinitro-2 -methyiphenol
hexachlorobutadiene n-nitrosodiphenyiamine
hexachlorocyclopentadiene Di-n-butylphthalate
2-nitroaniline butyibenzylphthalate
dimethylphthalate 3,3'dichlorobenzidine
3-nitroaniline bis(2-ethylhexyl)phthalate
2,4dinitrophenol Di-n-octylphthalate
4-nitrophenol 2,4,6-tribromophenol
diethylphthalate nitrobenzene-d,
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Table 8-7. Initial Calibration Procedures for Analytical Equipment in the GC Lab

- Methad: o7 No. of Stds.: -~ ‘Calibration... o VA:c;eptanc::Criteria_g‘
' for Initial- -~ Frequemcy . . oo =
Calibration - - 0

601 3 When continuing < 25% RSD for all compounds. Use average RF
calibration fails if %RSD < 10%. Otherwise, use calibration

curve.

602 3 When continuing < 25% RSD for all compounds. Use average RF
calibration fails. if %RSD < 10%. Otherwise, use calibration

curve.

608 15 Every 72 hours or Linearity standards must be <10% RSD and
when calibration check | DBC drift must be < 2%. DDT and Endrin
standards fail. degradation must be < 20% combined, and %RT

drift must be < 2% for packed column or < 1.5%
for capillary column.

8010 5 When continuing < 25% RSD for all compounds. Use average RF
calibration fails. if %RSD < 20%. Otherwise us¢ calibration

curve.

8020 5 When continuing < 25% RSD for all compounds. Use average RF
calibration fails. if %RSD < 20%. Otherwise use calibration

curve.

8080 15 When calibration check | Linearity standards must be < 20% RSD.
standards fail. DDT or Endrin degradation must be < 20%.

Surrogate %RT drift must be < 2% for
packed column or <1.5% for capillary column.

8150 5 When calibration check | < 20% RSD for all compounds. < 1.5%
standards fail. RT drift from high level initial standard.

8140 s When calibration check | < 20% RSD for all compounds. < 1.5%
standards fail. RT drift from initial standard.
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Table 8-7 cowmuen. Initial Calibration Procedures for Analytical Equipment in the GC Lab

CLP 3/90,
10/92 SAM

When continuing
calibration fails.

%RSD < 20% for TCL except up to two may be
<30%. %RSD < 30% for TCX and DBC.
Resolution:

RESCK > 60%

PEM = 100%

INDAM > 90%

INDBM > %0%

%D of PEM +25%

RT windows:

cstablished from mean RT of three-point

4 0.05 min for compounds that elute before
heptachlor epoxide,

+ 0.07 min for other compounds except £ 0.10
min for DCB.

Instrument blank:

TCL compounds < 1/2 CRQL of water.
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Table 8-8. Continuing Calibration Procedures for Analytical Equipment in the GC Lab

.Method o Acceptance. . -

601 All compounds within | Supelco Reanalyze standard. If
acceptance limits Accu-Standard | unacceptable, repeat initial
(Appendices 7 and 8) calibration.

602 once/24 hr All compounds within | Supelco Reanalyze standard. If
acceptance limits Accu-Standard | unacceptable, repeat initial
{Appendices 7 and 8) calibration.

608/8080 after every Response factor (RFs) | Prepared Septum change and column

Pesticide/PCBs | tenth sample must be = 15%D from | internally maintenance necessary. Rerun
in sequence the initial calibration from ncat initial calibration if reanalysis

RFs. DDT and Endrin | (pure) fails.
degradation must be materials

< 20%. Surrogate %RT

drift must be < 2%

(packed column), and

< 1.5% (capillary

column).

CLP Pesticides/ | once/12 hr RF's must be = 15%D Restek Change septum and perform

PCBs from initial calibration column maintenance.

RFs. DDT and Endrin Rerun initial calibration if
degradation must be reanalysis fails.

< 20% each PEM, but

< 30% combined.

Surrogate %RT drift

must be < 2% (packed

column), or < 1.5%

(capillary column).

8010 after every All compounds within | Supelco, Reanalyze standard. If
tenth sample | acceptance limits. Accu-Standard | unacceptable, repeat initial
in sequence (Appendices 9 and 10) calibration.

8020 after every All compounds within | Supelco, Reanalyze standard. If
tenth sample acceptance limits. Accu-Standard | unacceptable, repeat initial
in sequence {Appendices 9 and 10) calibration.
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Table 8-8 covmwuen,. Continuing Calibration Procedures for Analytical Equipment in the GC

Lab

8150 once/ RF %D + 15% for all Prepared
10 samples compounds. RT drift internally
< 1.5% from initial
high level standard.

8140 once/ RF %D % 15% for all Prepared
10 samples compounds. RT drift internally
< 1.5% from initial
high level standard.

Change septum and perform
column maintenance. Rerun
initial calibration if reanaiysis
fails.

Change septum and perform
column maintenance. Rerun
initial calibration if reanalysis
fails,
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Appendix #7: Table 8-4A Standard Concentration and Check Standard Acceptance Range
for Method 601

Compont

' ,Concentratlon of Standard

 (uglL)

~.Check Standard Acceptance
_Range (pg/L) |

chioromethane
vinyl chloride
bromomethane
chloroethane
1,1-dichloroethane
methylene chloride
t-1,2-dichlorocthene
1,1-dichloroethane
chloroform
1,1,1-trichloroethane
carbon tetrachloride
1,2-dichloroethane
trichlorocthene
1,2-dichloropropane
bromodichloromethane
2-chloroethyl vinyi ether
¢-1,3-dichloropropene
t-1,3-dichloropropene
1,1,2-trichloroethane
tetrachloroethene
dibromochloromethane
chlorobenzene
bromoform
1,1,2,2-tetrachloroethane
1,3-dichlorobenzene
I,4<dichlorobenzene
1,2-dichlorobenzene

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

11.9-28.1
13.7-26.3
11.7-283
154-24.6
126 -27.4
15.5-24.5
128-.272
16.8 -23.2
15.0-25.0
14.2-258
13.7-26.3
143 -257
154-24.6
148 -25.2
152-248
12.0 - 28.0
12.8-27.2
128-.27.2
15.7-24.3
14.0-26.0
13.1-269
14.4-25.6
147-253
88-302

9.9-30.1

13.9-26.1
14.0 - 26.0
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Appendix #8; Table 8-5A. Standard Concentration and Check Standard Acceptance Range
for Method 602

-... Concentration of Standard ‘Check Standard cceptance
w0 _Range (ug/L) |

20 154-24.6
toluene 20 155-24.5
chlorobenzene 20 16.1 - 23.9
ethylbenzene 20 126 -274
1,3-dimethylbenzene 20 126-274
1,4-dimethybenzene 20 126-274
1,2-dimethylbenzene 20 12.6-274
styrene 20 16.1-23.9
1,3-dicklorobenzene 20 14.5-25.5
1,4-dichlorobenzene 20 13.8-26.1
1,2-dichlorobenzene 20 13.6 -26.4
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Appendix #9: Table 8-6A. Standard Concentration and Check Standard Acceptance Range
for Method 8010

Compound :

... Concentration of Standard

- Check Standard Acceptance

Range (ug/L): -

chloromethane

vinyl chloride
bromomethane
chloroethane
1,1-dichloroethane
methylene chloride
t-1,2-dichloroethene
1,1-dichloroethane
chloroform
1,1,1-trichloroethane
carbon tetrachloride
1,2-dichloroethane
trichloroethene
1,2-dichloropropane
bromodichloromethane
2-chioroethyl vinyl ether
¢-1,3-dichloropropene
t-1,3~-dichloropropene
1,1,2-trichloroethane
tetrachloroethene
dibromochloromethane
chiorobenzene
bromoform
1,1,2,2-tetrachloroethane
1,3-dichlorobenzene
1,4-dichiorobenzene
1,2-dichlorobenzene

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

11.9-28.1
13.7-263
11.7-283
154 -24.6
126-27.4
15.5-24.5
12.8-272
16.8 -23.2
15.0-25.0
14.2-2538
13.7-263
143 -257
15.4-246
14.8-25.2
15.2-248
12.0-28.0
128-27.2
12.8-27.2
157-243
14.0 - 26.0
13.1-269
144 -256
14.7-253
8.8-30.2

9.9-30.1

13.9-26.1
14.0 -26.0
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Appendix #10: Table 8-7A. Standard Concentration and Check Standard Acceptance Range
for Method 8020

-Concentration o of Standard ‘Check Standard Acceptance

Range (ug/L)
methyl-t-butyl ether 60 16.8 - 100.2
benzene 20 154-246
toluene 20 15.5-24.5
chlorobenzene 20 , 16,1 -239
ethylbenzene 20 126-27.4
1,4-dimethylbenzene 20 126-274
1,3-dimethylbenzene 20 126-274
1,2-dimethylbenzene 20 126-274
styrene 20 16.1-2319
1,3-dichlorobenzene 20 14.5-25.5
1,4-dichlorobenzene 20 13.9-26.1
1,2-dichlorobenzene 20 13.6 -26.4
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Table 8-9. Initial Calibration Procedures for Analytical Equipment in the Inorganics Lab

Method . .. Calibration-- - . - Acceptance Criteria
A “Frequency and b
Concentration
Range -
ICP Metals 5 twice daily/every 10-hr | two-point curve with ICV % 10% of true
shift (0-100 ppm) automatic instrument value
software calculation.
GFAAS 4 daily/with each use linear regression, ICV % 10% of true
Metals (0-60 ppb) automatic instrument value
software calculation
Mercury 6 daily/with each use linear regression correlation
by CVAAS (0-10 ppb) coefficient > 0.995
Cyanide 6 daily/with each use linear regression correlation
(0-300 ppb) coefficient > 0.995
Phenol 7 with each use linear regression correlation
(0-300 ppb) coefficient > 0.995
Fluoride 7 with each use linear regression; total curve
(0-5 ppm) each chord is correlation
separately calculated cocfficient > 0.995
and reported.
Alkalinity 7 with each use linear regression; total curve
{0-500 ppm) each chord is correlation
separately calculated cocfficient > 0.995
and reported
Hexavalent 7 with each use linear regression; total curve
Chromium (0-400 ppb) each chord is correlation
separately calculated coefficient > 0.995
and reported
Ammonia 8 with each use linear regression; total curve
{0-20 pm) cach chord is correlation
separately calculated coefficient > 0.995
and reported
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Table 8-9 covmwen). Initial Calibration Procedures for Analytical Equipment in the Inorganics

Chloride

Nitrate

Nitrite

with each use
(0 - 50 ppm)

with each use
(0 - 2000 ppb)

with each use
(0 - 2000 ppb)

linear regression,
each chord is

separately calculated
and reported

linear regression,
each chord is

separately calculated
and reported

linear regression

linear regression

cocfficient > 0.995

total curve
correlation
coefficient > 0.995

total curve
correlation
coefficient > 0.995

correlation
coefficient > 0.995

correlation
coefficient > 0.995
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Table 8-10. Continuing Calibration Procedures for Analytical Equipment in the Inorganics

Lab

Fremescyad
~Concentration -

Calibration. ©~~ .

ICP Metals
200.7

6010

CLP 3/90

GFAAS
Metals

As:

206.2, 7060,
CLP

Pb:

238.2, 7421,
CLP

Se:

270.2, 7740,
CLP

TL

278.2, 7841,
CLP

Mercury by
CVAAS
245.1, 7470,
CLP 3/90,
7471, 245.5

Cyanide
335.2-.3,
CLP 3/90

Phenol
420.1-.2,

10% or every two hours, which-
ever is more frequent

(500 ppb - 5000 ppb, concen-
tration varies for individual
analytes within a calibration
standard)

10% or every two hours, which-
ever is more frequent

(30 ppb)

10% or every two hours, which-

ever is more frequent
(3 ppb)

10% or every two hours, which-
ever is more frequent

(100 ppb)

10% or every two hours, which-
ever is more frequent
(100 ppb)

+ 10% true
<+ 5% true for
200.7

= 10% true

%+ 20% true
+ 10% true

for 245.1/245.5

+ 15% true

+ 15% true

Inorganic
Ventures

Baker/EPA

Fisher/EPA

Fisher

Halt analyses and
recalibrate and
reanalyze previous
10 samples,

Halt analyses and
recalibrate and
reanalyze previous
10 samples.

Halt analyses and
recaiibrate and
reanalyze previous 10
samples.

Rerun all samples not
preceded and/or
followed by accept-
able ICV/ICB and
CCV/CCB.

Rerun all samples not
preceded and/or
followed by accept-
able ICV/ICB and
CCV/CCB.
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Table 8-10 covmwen. Continuing Calibration Procedures for Analytical Equipment in the

Inorganics Lab -
...~ Acceptance ' Sources: - Corrective
" Criteria Action:
Fluoride 10% (2 ppm) = 15% true Fisher Rerun all samples
340.2, : not preceded and/or
10-109-12-2-A followed by accept-
able ICV/ICB and
CCV/CCB.
Sulfate 10% (20 ppm) * 15% true Fisher Rerun all samples
3754, not preceded and/or
9038 ' followed by accept-
able ICV/ICB and
CCV/CCB.
Chloride 10% (240 ppm) * 15% true Fisher Rerun all samples
325.2, not preceded and/or
9251, followed by accept-
10-117-07-1-A able ICV/ICB and
CCV/CCB.
Alkalinity 10% (300 ppm) + 15% true Baker Rerun all samples
310.2, ‘ not preceded and/or
10-303-31-1-A followed by accept-
able ICV/ICB and
CCV/CCB.
Hexavalent 10% (200 ppb) + 15% true Fisher Rerun all samples
Chromium not preceded and/or
10-124-13-1-A followed by accept-
able ICV/ICB and
CCVI/CCB.
Ammonia 10% (8 ppm) + 15% true Fisher Rerun all samples
350.2, not preceded and/or
10-107-06-1-A followed by accept-
able ICV/ICB and
CCV/CCB.
Hardness 10% (20 ppm) + 15% true Fisher Rerun all samples
130.1, not preceded and/or
10-301-31-1-A followed by accept-
' able ICV/ICB and
j CCV/CCB.
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Table 8-10 conmuen. Continuing Calibration Procedures for Analytical Equipment in the

Inorganics Lab
'E:Methodzi::::- voiv Frequeneyand. o oocoeioe iUAcceptance: s Sources: Correcuve
e s Concentration: o Criteriag ion:.:
-of Contiowing - -~~~ o

Nitrate 10% (1000 ppb) + 15% true Fisher Rerun all samples

353.2 not preceded and/or
followed by accept-
able ICV/ICB and
CCV/CCB.

Nitrite 10% (1000 ppb) * 15% true Fisher Rerun all samples

353.2 not preceded and/or
followed by accept-
abie ICV/ICB and
CCV/CCB.

Table 8.11. Initial Calibration Procedures for Analytical Equipment in the Organic

Characterization Lab

Total 6 datly/with each use correlation coefficient | Rerun

Petroleum (0 - 50 ppm) must be > 0.995 calibration

Hydrocarbons if it fails.

9071, 503E,

418.1

Oil and 6 daily/with each use correlation coefficient Rerun

Grease (0 - 50 ppm) must be > 0,995 calibration

503B, 9071 if it fails.

Total 2 daily/with each use = 5%D for two Rerun

Organic (0 - 50 ppm) injections calibration

Carbon if it fails.

505

Total i trichlorophenol (TCP) + 20% of true Rerun

Organic with each use (100 ppm) calibration

Halides -if it fails.
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Table 8-11 covmuen. Continuing Calibration Procedures for Analytical Equipment in the

Organic Characterization Lab

.Criterta

~Method - -':'anuency i
s and Concentraﬂon o
— j.fgofConhmnng L
- Calibration::::
Total once / 10 analyses
Petroleum (25 ppm)
Hydrocarbons
9071, S03E,
418.1
Oil and once / 10 analyses
Grease (25 ppm)
503B, 9071
Total once / 10 analyses
Organic (50 ppm)
Carbon
505
Total once / 10 analyses
Organic (50 ppm)
Halides
506/9020

Ostd. £ 1 ppm
25std. £ 5 ppm

Ostd. = 1 ppm
25std. = 5 ppm

+ 5%

+25%

Fisher

Fisher

potassium
hydrogen
phthalate
from Aldrich
Chemical Co.

2,4,6-trichloro-
phenol from
Aldrich
Chemical Co.

If CC fails, rerun samples run
before CC failed, check CCV.

Rerun calibration if it fails/
If CC fails, rerun samples run
before CC failed, check CCV.

If CCV failed, rerun 10 pre-
ceding samples if calibration
fails, check CCV.

Polish titration cell electrodes.
Flush titration cell with 70%
acetic acid. Recoat electrodes,
recalibrate, and reanalyze
samples.
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8-12. Continuing Calibration Procedures for Analytical Equipment in the Radiochemistry

Lab
Method: .. - Frequency. .. . Accepmu e E‘.' ources
St ofContipuing - Criteria i
Calibration- -
Gross daily * 3 sigma of true NIST Rerun calibration verification
Alpha/Beta value and contact manager/service
9310 representative after second
failure.
Radium-226 annually by NA NIST Return to manufacturer as
903.1 (A) manufacturer required.
Total daily £ 3 sigma of true NIST Rerun calibration if it fails.
Radium value '
9315
Uranium-02 once monthly/ within 40 KeV NIST Rerun calibration verification.
Isotopic as used of correct Contact manager/service
U-234/238 energy representative after second
failure,
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Standards Traceability

All standards used for calibration are either provided by the EPA ("EPA~ertified"), traceable
to an EPA or NIST standard source, or traceabie by statistical comparison with an indepen-
dentiy-prepared standard source. The latter method is described fully in the 3/90 CLP SOW
(3/90 SOW).

Organic standards used in the GC and GC/MS Laboratories are prepared by a full-time
organic standards chemist. Standards used for the CLP 3/90 SOW are purchased in ampulated
form from a commercial vendor. The vendor provides a certification package which establishes

Every compound is analyzed for purity and identity by refractive index/melting point (RI/
MP), GC/FID, and GC/MS (using high resolution capillary columns). Pesticides are analyzed
by GC/ECD and the volatile gases are analyzed by GC/ELCD.In addition to the RI/MP values
and analytical chromatograms, the certification data package includes the GC/MS spectra,
purity data, gravimetric records, and statistical comparisons of independent solutions.

All standards are prepared from neat matenials of 97% purity or higher. (Most are greater
than 99% pure.) Some isomers are purchased in mixtures and each lot may vary in
composition of the individual isomers (e.g., cis- and trans-1,3-dichloropropene), which must be
taken into consideration in quantitating unknowns containing these isomers.

Commercially prepared standards require only dilution to the working level concentration.
The accuracy of the dilution is checked by comparing the new working level standard lot
concentrations against the previously prepared lot (before expiration). This standard lot
preparation test is described fully in a GC/MS Laboratory SOP. The QA department performs
a quarterly audit of new standard lot tests.

Standards used for non-CLP 3/90 SOW analyses are prepared from neat chemicals of
guaranteed purity. The stock (primary) standard is then diluted and the working level standard
is tested as described above. Standards are assigned an ID number and a lot number. The ID
number refers to the “recipe" used in the preparation, the requirements for labeling the
standard bottle, the solvent(s) used, and the expiration period. The lot number is a five-digit
sequentially assigned number that refers to the particular preparation of a standard. The
preparation may be tracked to the standard preparation logbook through this lot number. The
chemist records the weights, volumes, concentrations, and vendor reference codes of stock of
intermediate standards used; the solvent (including vendor, grade, and vendor lot number); his
or her own initials; and the date of preparation. The vendor reference codes are cross-refer-
enced to a separate inventory logbook that catalogs all neat or stock standards received by the ]
laboratory, the date of receipt, vendor, and standard purity. New volatile stock standard lots
are prepared every week. Working level volatile standards are prepared from these stocks each
week.

Semivolatile standard stocks are prepared every seven weeks, and working level standards
are prepared every four to six weeks, depending on the laboratory consumption rate. Fresh
volatile stock standards are prepared monthly by the organic standards chemist and stored
frozen in individual mininerts in the Standards Laboratory. Each week the chemist prepares 1
and issues working level standards to the laboratory. Fresh semivolatile stock standards are
prepared every six months. Working level standards are prepared every six weeks or as often

————
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as needed.

Pesticide standard stocks are prepared yearly, and working level standards are prepared
every two to four weeks, depending on the standard types (calibration, PEM mixture, surro-
gates, etc.) and the rate at which the laboratory consumes the standards. Arocior standard
stocks are also prepared yearly, with working level standards prepared every 2-3 months in
most cases, not to exceed six months. In all instances, standard expiration periods are shorter
than or equal to those specified by the CLP 3/90 SOW.

All volatile standards are stored in a freezer at -10 to -20°C, in a separate refrigeration
unit. Standards are stored separately from samples in all cases. Standards used in non-GC/MS
and GC laboratories are prepared by the chemists assigned to these areas. Trace metals
standards are purchased from commercial vendors and diluted and certified internally as
described above for GC/MS and GC standards. Standards from a second source (different
vendor or different stock lot from the same vendor) are used to verify the stock traceability and
accuracy of the working level dilution. In addition, at least two independent standard sources
must be used within an analytical sequence. While the laboratory control sample (LCS) and
initial calibration verification (ICV) may be from the same source, a different source must be
used for the daily instrument calibration standards. The continuing calibration standard (CCS)
is usually prepared by serial dilution of the daily calibration stock standard source. If all CCV,
ICV, and LCS criteria are met within an analytical sequence, the new standard lots are
approved for use.

The 1000-ppm stock cyanide solution is prepared using KCN. The potassium concentration
of the solution is verified by ICP analysis, which in turn verifies the cyanide concentration.
This standardization is performed with each preparation of the stock solution. The primary
standards used for standardization on the ICP are obtained from SPEX and are certified.

Preparations may be tracked through the date of preparation and chemist's initials, which are
recorded on the standard bottle and in the standards logbook. Bottles are labeled and logbooks
are completed as described above for GC/MS and GC standards. Copies of the preparation
logbook page are provided with the raw data from the laboratory for verification by data

All standards used by the Radiological Laboratory are purchased directly from NIST or
from a commercial standards vendor, such as Amersham. All standards are NIST-traceable. A
certificate is provided with each standard which contains information on the standard reference
material number, the isotope, the activity, solution, and other key parameters.

The standard identification number is recorded in a logbook immediately upon receipt. Also
recorded are the date received, the isotope, the certification number, the volume, and the
original activity. All standards, both stock and working solutions, are stored in a single
location, apart from samples.

The stock standard solutions are usually at high concentrations and are diluted to the
working ievel solutions. The dilution factors are calculated based on the required activity levels
and the activity of the original stock. All dilutions and calculations are recorded in a separate
standards preparation logbook. Laboratory pure water used for dilutions is tested and verified
to be radioactively inactive before use. Each working level standard is tested before use and
the activity is recorded in the preparation logbook.

The working solution container is labeled with the name of the isotope, the date of
preparation, and the standard reference number. Isotopes with the shorter half lives are decay
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corrected based on the date used and the reference date on the certificate. Solutions are
prepared as needed.
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9.0 Document Control of Standard Operating Procedures and Laboratory Logbooks

Standard operating procedures (SOPs) are developed and used to implement routine QC
requirements for all monitoring, repetitive tests and measurements, and for inspection and
maintenance of facilities, equipment, and services. CompuChem's procedures are documented
and housed in separate SOP collections. Analytical SOPs document specific analytical tests
while nonanalytical SOPs document routine {aboratory maintenance activities. Analytical
SOPs are either sample preparation procedures (SPPs) or instrument procedures (IPs).

A table (Table 5-1) of the analytical methods upon which all SPPs and IPs are based
appears in Section 5.0. Table 5-1 provides a good understanding of both the scope of our
analytical procedures and how thorough the documentation and control of these procedures is
at CompuChem. The documentation of procedures is considered to be critical to the assurance
of data quality.

SOPs are distributed by area, each laboratory or administrative area receives its own set of
SOPs. There are three areas at CompuChem in which complete analytical and nonanalytical
SOP collections reside: the Technical Communications department, the Technical Information
Center (managed by Technical Communications), and the QA department. The SOP collec-
tions reflect a sample's progression through the laboratories, from receipt by the Sample
Control department to mailing of the resultant data package by the Report Preparation depart-
ment. These SOPs are useful reference documents when employees are being trained, or when
a question arises about an analytical or nonanalytical task.

9.1 Creating and Revising SOPs/Logbooks/Notebooks

The Technical Communications department staff are responsible for formalizing SOP
drafts produced by laboratory or administrative area managers or senior staff
members. Formalization of SOPs includes editing drafts, assigning document control
data to each SOP, reproducing and distributing SOPs, and revising SOPs as needed.

SOP Review, Formalization, and Distribution
All new or revised SOP drafts must be reviewed and approved (by signature) by the

author, a qualified second party in the author’s area, a QA department representative,
and a Technical Communications department representative. The author and the
qualified second party reviewer examine the SOP to ensure that it accurately reflects
the procedure as it is performed in the laboratory or administrative area. It then goes to
the QA department where it is reviewed for technical accuracy, for adherence to the
published method upon which it is based, and for compliance with associated
contracts or regulations.

Once the SOP draft has received QA approval, it goes to the Technical
Communications department, where trained professional technical writers review it,
thoroughly edit it, and assign document control data to it so that the department is able
to track all revisions of an SOP and to chronologicaily place any revision of the SOP.
Such stringent document control is necessary because of the frequency of changes in
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contract modifications, reguiatory agency requirements, method revisions, and new
analytical product offerings. The Technical Communications department then distrib
utes the SOP to the area(s) in which it is used and to each of the three complete SOP
sets. Each SOP recipient is required to verify receipt of it by signing and

dating a New/Revised SOP form that accompanies all SOPs distributed. These
forms are archived in the Technical Communications department office.

Document Control of to ks

More than 200 different types of laboratory logbooks are used at CompuChem.

To ensure document uniformity and compliance with U.S. EPA, good laboratory
practices, and certifying agency protocol, the Technical Communications department
has developed specific document control procedures for these vital QA records:

» all laboratory logbooks
« Inorganics and Organic Characterization Laboratory sample
preparation logs and analytical runlogs

A laboratory logbook is developed cooperatively by the area manager and the
Technical Communications department supervisor. The requestor submits a compieted
Logbook Request form to the Technical Communications department. They confer to
design a prototype logbook page that both meets the needs of the laboratory and
contains the key page elements required by the QA department. These elements are:

the identity of the task

the name CompuChem Environmental Corporation

a "Reviewed By" signature field '

a date of review field

any applicable measurement ranges with instructions for reporting
out of range readings

a corrective action statement

» model specifications for equipment

Next, the Technical Communications supervisor assigns an alphanumeric
identifier to the logbook and produces one or more issues, each containing 150 pages
of the logbook. The laboratory notifies Technicai Communications when the logbook
is ready to be archived. Before turning any logbook issue over to Technical
Communications, the manager of the area in which the logbook is used or a designee
must review the contents of the logbook. When approved, he/she signs the Logbook
Authorization form, which is bound as the last page of each logbook issue.

When Technical Communications receives a logbook for archival, the supervisor of

Technical Communications notes on the original Logbook Request form, the date of
archival and the condition upon receipt for archival.
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The issue is then logged into the Logbook Archival Log. After archiving the logbook,
Technical Communications returns Inorganics Laboratory sample preparation logs
and instrument runlogs to the laboratory for short-term storage (3 months), where they
are used as reference documents. All other logbooks are placed directly into long-term
storage in a secured, restricted-access facility off site. The supervisor of Technical
Communications maintains a list of personnel authorized to enter the storage facility
and to remove archived logbooks or runlogs.

Document control footers appear along the bottom of each page of each logbook,
identifying the laboratory or administrative area, the logbook, and the issue of that
logbook. In addition, each logbook is consecutively paginated and permanently bound.
Each logbook contains a signature record for all personnel allowed to write entries in
the logbook.

Logbook Retention and Record Purging
Logbooks are retained for five years from the date of a.rchlval Logbook purging is

recorded in the Archived Logbook Purge Log.

Notebooks
Laboratory personne!l do not have personal laboratory notebooks. Rather, each
laboratory has a formal laboratory notebook which, once filled, is archived in the
laboratory for easy reference. Technical Communications then replaces the filled
notebook with a new one.

Laboratory notebooks are identified just as laboratory logbooks are
identified and are prefixed with an "N" (e.g., N1A-1). Laboratory notebooks are
checked in by Technical Communications as laboratories fill them. After notebooks
are checked in, Technical Communications returns them to the area manager for
storage and for use as a reference resource.

CompuChem's strict document control policies aliow the Technical
Communications department to account for all SOPs and logbooks, the period
during which they were effective, and how and why each revision was made to each
document. Equaily strict control over document archiving and document custody
ensures document accuracy and integrity. This document control program has been
examined and approved by all state and certifying agency inspectors who have
performed on-site system audits.
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10.0  Data Reduction, Evaluation, and Reporting

10.1  Data Reduction for Organics Analyses

For analyses performed in the GC/MS Laboratory for volatile and semivolatile determnations,
data 1s not read directly from the instrument but rather hardcopy output is generated through
software programming. The hardcopy data is assessed through different tiers of review. Data
files are transferred from the instrument through networking with the LIMS mainframe com-
puter. Data files are verified to ensure consistency with the hardcopy. The hardcopy data
generated from the instrument include the anaiyst worksheet, diagnostic report, quantitation
report, compound list, chromatogram, intenal standard response verification check, surrogate
recovery form, target compound mass spectra-to-library comparison, tentatively identified
compound (TIC) library searches, TIC worklist, and extracted ion current profiles. For
analyses performed in the GC Laboratory for pesticide/PCB determinations, assessment is
performed via terminal at the instrument.

All computer-generated compound lists containing the reportable resuits include formulas
‘used to perform the calculations. These and other caiculations are shown in Supplement D and
are performed by instrument computers or qualified personnel. At least one extra significant
figure is carried through all calculations until the final, reportable result is generated. Analyti-
cal results are never corrected for blank (background) contamination, but are flagged and
footnoted appropriately.

Both the instrument operator and the data reviewer are responsible for determining that all
calculations for surrogate recoveries and target compound concentrations performed by the
instrument software are correct in that sample weights and volumes, final extract concentra-
tions, dry weight factors, dilution factors, and amount of surrogate standard added were
entered correctly into the formulas during software programming. Each GC/MS data system is
capable of flagging all data files that have been edited manually. Any adjustments made to the
hardcopy must be signed or initialled and dated by the reviewer. Data reviewers must assess
all hardcopy data to properly interpret target compound mass spectra. TICs must be accu-
rately characterized when compared to library searches and the assessment entered onto the
TIC worklist.

Data reduction includes all processes that change either the instrument/computer-generated
values, quantity of data values, or numbers of data items, and frequently includes computation
of summary statistics. Documentation of the calculation process is required. In most cases, a
programmable calculator, PC spreadsheets, or a computer program is used for calculations.
The documentation allows the reviewer to verify the validity of the data reduction process.

All instrument and computer outputs contain a sample identification number (CompuChem
number, or CCN) assigned by the LIMS upon sample receipt. This is a sequentially assigned,
unique six-digit identifier which corresponds to the client ficld sample identifier. Data files
contain both the CCN and the client-specified identification numbers.

All order entry information is entered into the LIMS by receiving clerks or customer account
representatives. A backup of the hardcopy is stored in the Marketing department’s project
files. The information contains the project name, account number, and order entry number.
Instrument operators program the instrument software to acquire data and generate hardcopy.
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Data reviewers validate hardcopy results, making any changes or corrections. Data review
clerks edit the LIMS data files to verify data file conformity to hardcopy resulits.

10.2  Data Reduction for Inorganics Analyses

In the Inorganics Laboratory, hardcopy output of the data is generated through computer
software programming for all analyses except suifate. For sulfates, absorbances are read and
recorded directly from the spectrophotometer. These values are then manually entered into a
computer software program that calculates the concentrations. The concentrations are then
manually entered onto reporting forms. Data files are transferred directly from the instruments
to the PDP-11 computer or stand-alone PCs using WARD software through networking for all
ICP and GFAA metals, cyanide, mercury, and nitrate/nitrite analyses. Data files cannot be
directly transferred for phenols and the wet chemistry methods performed on the Lachat.
Phenol results are also manually entered into a computer software program that caiculates
concentrations. Results for phenols and wet chemistry methods performed on the Lachat are
manually entered onto reporting forms. All manual data entries are verified by the data

All final values are calculated by the computer software, including the linear regression
calculations done to establish the calibration curves. When method of standard addition
(MSA) is required for any of the GFAA metals, the linear regression calculations are per-
formed by the analyst using a programmable calculator.

The laboratory technicians/chemists that prepare the samples are responsible for entering
initial information into the computer such as the client identifier, sample weight/volume, pH,
sample spike source, LCS source, and sample description, and for reoording this information in
their preparation iogbooks. This information is used by the computer in combination with
instrument results to calculate reportable values, and is verified by the data reviewer after
analysis of the samples.

Preparation logbooks and instrument logbooks are used to verify final reportable values.
This verification is performed by the data reviewer and again by the final technical reviewer.
The logbooks are document controlled and kept in storage for future reference. Since all
results are calculated using software programs, spreadsheets or worksheets are not necessary.
All samples are identified by the CompuChem number, which corresponds to the client-
assigned sample identifier. Computer data files are identified through this CompuChem
number. Strip-chart recordings and hardcopy data outputs can also be identified by
CompuChem number.

10.3  Data Reduction for Organic Characterization Analyses

In the Organic Characterization Laboratory, total organic carbon (TOC) final results are
gencrated by the instrument software and are provided as bardcopy to the analyst. Values for
total organic halides (TOX), total petroleum hydrocarbons (TPH), and oil and grease (0&G)
are read directly from the instrument by the analyst. The analyst, in turn, enters specific
information into the laboratory personal computer to generate final results using spreadsheets.
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Information required for the calculation of final results from raw data includes: sample vol-
ume, absorbance, dry weight, dilution factor, and final volume. The analyst is also responsible
for generating the final report that is sent to the client and for performing the first level of data
review. The laboratory manager provides the second level of data review.

Preparation worksheets used in data reduction are bound and subjected to document control
monthly. Bound worksheets are kept in secured storage for future reference. Copies of the
worksheet page are included with each data package. All samples are identified by the
CompuChem number. Each set of samples received from a client is assigned a unique case
number. Hardcopy data (including strip chart recordings) for the TOC analysis is identified by
CompuChem number and is filed with the associated worksheet.

10.4  Data Reduction for Radiological Analyses

Instruments used for radiological analyses output are used in data reduction. The Omnigam
produces a computer-generated report for gamma analysis. A Region of Interest report for
alpha and gamma analysis reports net and gross counts around a specific energy level. The
Tennelec report generation includes a planchet number, counts, count time, and date. The
Ludlum cell counter output consists of calculator tape.

Spreadsheets are used for data reduction by the radiological chemist performing the initial
level of data review. Reduction from gross counts to picocuries requires the consideration of
many variables. Each spreadsheet is specific to the analysis and uses appropriate formulas,
times, efficiencies, decay factors, and conversion factors to perform the reduction. Results are
transferred to the Radiometric Analysis Results form by the data reviewer. The final technical
reviewer verifies that resuits are correctly reduced and reported.

10.5 Data Processing

This section summarizes the manner in which all aspects of data processing are managed and
evaluated to maintain data integrity and characterize data quality. These processes include
data collection, verification, transfer, and storage. CompuChem is committed to maintaining
client confidentiality throughout the course of data generation.

llecti

Analytical data are generated from the GC/MS computer software, GC computer, ICP
computer, atomic absorption spectrophotometers, autoanalyzers, and other laboratory
instrumentation. The outputs include identifications of analytes, concentrations, retention
times, and comparisons to standards. Outputs are in graphic form (chromatograms), bar
graphs (spectra), and printed tables. The outputs are in standard format specified for each
analysis type and are monitored for consistency. If incomplete or incorrect output is
generated, corrective actions are taken according to SOPs established for each type of analysis.
Corrective actions are consistent with the manufacturer’s recommendations.
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Most outputs are generated through computer programs that have been validated by
Systems and Laboratory Automation department support before being used. The instruments
have programs availabie for the analysts to manually verify integrations and quantitations.

Manual verification is performed when there are near-eluting constituents or irregular
baselines. In the review process, the data are compared to information about the
sample processing history, sample preparations, sample analysis, associated QC data,
etc., to evaluate the validity of the results.

Ancillary data that are produced for internal records and which may not be required
by the customers as part of the analytical data package include the following:

» laboratory worksheets » instrument logs

= associated quality control sample data » calibration records

» sample tracking system forms = maintenance records
= standard preparation records = laboratory loghooks

These data are available for inspection during audits to verify the validity of data and
are also deliverable, depending on the client’s needs. A complete record of each
sample’s history is available for documenting its progress through the laboratory from
sample receipt to reporting. Document control and COC requirements include
additional information about documentation and archiving of data.

Revi { Verificati
Data verification takes place on two levels. First, the QA department is responsible
for monitoring all laboratory QC activities and for verifying that systems are in
control. QA's responsibilities and the manner in which QA fulfills them are described
in the QA SOPs as well as this QA Plan. The QA department therefore plays a role in
data verification in the context of the overall QA program.

Data verification also occurs on a sampie-by-sample basis. This occurs during the
various levels of data review that take place within the laboratory. The first level of
review occurs at the bench. This initial review by the instrument operator or analyst
includes:

= cross-checking all sample identification numbers on worksheets, sample prepara-
tion logs, extract vials/digestate bottles, and instrument outputs

» calculating surrogate recoveries and internal standard responses (when applicable)
and verifying that QC acceptance critena are met

= verifying that all calibration, tuning, linearity, and retention time drift checks are
within QC acceptance criteria

= verifying that all target analytes are within the instrument’s analytical range and
determining appropriate dilutions when necessary
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s determining that peak chromatography and other instrument performance

charactenstics are acceptable

o verifying that COC is intact based on accompanying paperwork

The second level of review is performed by the in-lab data review staff. In the GC/MS
Laboratory, these reviewers are experienced mass spectroscopists trained and qualified
to interpret mass spectra. GC Laboratory and Inorganics Laboratory data reviewers
have coliege degrees and are senior level chemists. Senior data reviewers, the manager
of data review, or a laboratory manager also audit a percentage of these data before
they are released to the Report Preparation department. In-lab data reviewers verify
all assessments previously made by the operator/analyst, and also:

verify that ail quality control blanks meet QC requirements for contamination, and
that associated sample data are appropriately qualified when necessary

calculate matrix spike recoveries and duplicate RPDs, and verify that accuracy and
precision QC critena are met

compare all injections of a sample and compare matrix spikes with the original
unspiked sample for acceptable replication

qualitatively identify all target anatytes using specific SOP interpretation criteria

verify computer quantitation of all target analytes, and evaluate Extracted Ion
Current Profiles (EICPs) and chromatograms for proper resolution and integration,
when necessary

verify that analyticai worksheets and preparation and instrument logs, have been
correctly completed by the operator/analyst, including date and initials

verify for pesticide GC/MS or GC confirmation analyses that target analytes were
within retention time windows and/or evaluate spectra for proper identification, and
compare to initial analysis

for GC/MS analyses, evaluate Library Search mass spectra, characterization of
TICs, and verification of calculations for estimated concentrations of these

compounds

verify that good laboratory practices were followed relative to the correct procedure
in making changes to data

The completed data package, which has been reviewed on an analytical fraction basis
(i.e., volatiles, acids, base/neutrals, pesticides), is then forwarded to the Report
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Preparation department. The package is integrated with other fractions from the same
sample, and with associated deliverable items as required by the client. The assembled
package is forwarded to the Final Technical Review department staff for the third level
of review. The final technical reviewer, also a senior chemist and experienced data
evaluation specialist, assesses the complete data report (called a case or SDG, for CLP
format reports) and double-checks all items previously verified by the in-lab data
reviewer. Additional assessments include:

s reviewing all data summary documents and verifying correct transcription from
raw data '

» making a comparative cvaluation of data from individual fractions of a sample, and
of samples from the same site, project, or case for consistency of analytical results
and resolution of discrepancies

s checking the data report or case for completeness, inciuding requirements for the
complete sample delivery group (CSF)

s For CLP-format reports, writing a case narrative that authorizes release of the data,
provides end-users with a history of the sample processing, documents the quality
control process used and exceptions to SOW criteria, and summarizes any
corrective actions taken

Data Transfer
Data transcriptions for final reports to clients are performed by Report Preparation
department clerks. For non-CLP reports, the reportable data is reviewed and approved
by the finai technical reviewer, then word processed by computer. Verification of the
wordprocessing function is performed by a proofreader before the data is released.
For CLP reports (whether to EPA or commercial clients), all raw data are reduced into
deliverable format by Report Preparation department clerks, who also summarize data
onto forms required by the CLP SOW. The cierks use a PC-based software system
that extracts data directly from the laboratories' computers. The final technical
reviewer is provided with both the deliverable report and the non-deliverable back-up
data, and must verify the accuracy of all transcription processes.

When all levels of review have been completed and data release has been authorized
by the final technical reviewer, the data report (or case of reports) is sent to the copy
center for mailing, For EPA, the complete sample delivery group (CSF) is assembled

and must contain:

1. inventory sheet 6. pesticides data

2. SDG case narrative 7. miscellaneous data

3. Traffic Reports 8. EPA shipping/receiving documents

4. volatiles data 9. internal lab sample transfer documents
5. semivolatiles data 10. other records

CompuChem Quality Assurance Plan

Page 10-8



Section No. 10.0
Revision No. 4
Date: February 15, 1993

All data in the CSF must be paginated. This is done in the copy room by the
deliverables clerks. Items 2-6 are part of the sample data package and are paginated
in ascending order. ltems 7-10 are paginated in ascending order beginning with page
number 10000. The page numbers are entered on the DC-2 Form, which is used to
verify consistency and completeness of the case.

Copies are sent to EPA’s Environmental Monitoring Systems Laboratory
(EMSL-LYV) and to the Sample Management Office. COC seals, signed by the
deliverables clerk, are used to secure all deliverables packages. Items 1-10 (above) are
sent to the regional client .

Senior members of the QA department are also required to audit approximately 5-
10% of all analytical data. The QA auditor performs the same assessments as the final
technical reviewer. Findings from these data audits are presented in a report to
management.

D to

At every stage of data processing during which a permanent collection of data is
stored, procedures are established to ensure data integrity and security. Specific QA
Project Plans indicate how specific types of data are stored with respect to media,
conditions, locations, retention time, and access. Table 10-1 presents general guide-
lines. (Clients may request that we retain magnetic tape for an extended period.)*

Table 10-1. Guidelines for Data Storage

Media - Conditions. -~ Location: = Retenﬁont*'l’.ih_it ‘Access
Hardcopy™ Locked off-site S years Document
warehouse Custodian or
other designated
personnel
Magnetic Locked on-site 5 years Document Cust.
Tape storage 1 year (EPA)  or other
(controlled designated
environment) personnel

*After five years, hardoopy dats will be shredded and recycled or retumed to the client. Retim shipenent is at the client's
expense and will be done only if the client notifies us when the project is set up and the first COCs arrive. The
CompuChem COC form contains a field o indicate data disposition afier the retention; period. This allows us to specially
mark and isolate storage boxes and folders.

**Unleas otherwise directed by the client.
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Hardcopy data is indexed for retrieval by Case Number / Project Number. These
numbers originate from client account/order numbers for non-EPA clients. Hardcopy
data includes all data generated for the required analysis, including ancillary data, such
as extraction logs, which may not be required as part of the reportable analytical data
package, Procedures used to maintain electronic data are discussed fully in Section
7.0 of this QA Plan.

The document control clerk, who reports to the document control officer, is
responsible for maintaining custody of and an inventory of completed EPA and
commercial folders. From this inventory, the control clerk is often asked to pull cases
and folders for data inquiries. In addition, the clerk stores the documentation of
complieted sample analyses in the local warehouses used by CompuChem Environmen-
tal Corporation. To be able to produce reports with sample results and data on request

is important to CompuChem and to our clients.
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11.0  Quality Control Samples and Documentation

The analyticai and QC requirements for cach sampie are met with the help of CompuChem's LIMS.
The LIMS is operated by one of the mainframe computers and is accessible from any of more than 50
CRT terminals. The LIMS is based on analysis codes defined to schedule appropriate analytical
procedures and QC samples required for each batch of samples.

Associated with anaiysis codes are LIMS-defined instrument procedure (IP) codes, sample prepara-
tion procedure (SPP) codes, and QC counters that allow the LIMS to track samples and analyses and
to control the frequencies of QC samplies. The IP and SPP codes are directly linked to the laboratory
SOPs and analytical worksheet for each procedure. QC counters define the types and frequencies of
QC samples associated with each batch, and are determined by method, contract, QAP;P, and/or the
associated U.S. EPA CLP SOW. When specific methods are required, such as CLP organic and
inorganic SOW methods, EPA's Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods, SW-846 third edition, or Federal Register 40 CFR 136 methods, QC counters are defined to
produce the types of QCs at the frequencies specified in Tables 15-1 through 154, For frequencies of
QC checks, refer to Section 8.0.

itional QC check standards may be included and shall be used if specified by the approved
method: )

= reagent purity checks
= internal standards
s surrogate spikes

Trip blanks: For VOA anaiyses, at least one trip blank preserved to pH < 2.0 is prepared and analyzed
for each cooler used for storage and transport of sampies. It is the responsibility of the client to order
trip blanks as needed.

As an additional measure, the QC counters are defined to provide for the additional preparation and
analysis of an LCS or blank spike, which is used to evaluate laboratory performance and sample
matrix interferences for each batch. Counters may be redefined to allow for specific requirements of a
QAPjP, state certifying agency, or U.S. EPA region. Only the VPGM has final authority for altering or

11.1  Surrogate and Spike Standard Recoveries

The precision and accuracy of a method as applied to a specific sample matrix may be
assessed by evaluating the recoveries of spike and surrogate standard anaiytes. The recovery of
the spiked analyte is used to assess the method accuracy. When sample duplicates or MSDs
are performed, the relative percent difference (RPD) between the recoveries of the spiked
analytes may be established for use in assessing method precision. A standard solution
containing 3 minimum of three system monitoring compounds is added to each sample
requiring GC/MS analysis for volatile organic compounds. A minimum of three surrogate
standards, but generally six, are added to each sample requiring GC/MS analysis for
semivolatile organic compounds.
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Pesticide analyses require at least two surrogates and herbicide analyses require at least
one. Inorganic and organic matrix spikes and blank spikes (LCS) are similarly fortified with
spike standard solutions containing target analytes of interest. The recovery of these standards
is quantitatively measured during analysis, and historical records of the percent recovery (%R)
for each sampie are maintained in a database. Surrogate and spike compound recoveries must
meet acceptance criteria before the analytical data will be released. In some instances the
sample matrix may produce interferences that adversely affect recoveries. Surrogate recovery
imterferences must be confirmed by repreparation and reanalysis of the sample. When a matrix
spike test fails spike recovery criteria, the LCS must be evaluated to determine whether the
spike failure is sample matrix related. If the LCS test fails, the associated sample data must be
inspected or the batch reprocessed. If the LCS passes, the matrix effect is confirmed and the
affected data are qualified by a QA Notice.

Depending on the type of problem identified and oa the sample holding time, corrective
action may involve reporting data as is with a laboratory qualifying notice. An example is the
poor precision between matrix spike duplicates when one of the extracts is not concentrated
accurately. When an analyte does not meet criteria for RPD in inorganic duplicates, a data
qualifying flag accompanies the analyte result in associated samples in accordance with the
U.S. EPA CLP reporting convention. Samples are fortified before extraction, purging, and
digestion or distillation. Laboratory duplicates are prepared from field samples for
inorganics analysis, and RPDs are calculated. The recoveries of surrogate and spike standards
in the LCSs are also quantitatively measured. LCS recoveries are maintained in a control chart
database. The statistical waming and control limits are updated periodically.

Laboratory Control Sample / Control Charting Program

Surrogate and spike recoveries of LCSs are monitored using control charts. Corrective action
is taken at the instrument for out-of-control data points and is documented on a control chart
evaluation form. An LCS is prepared and analyzed with every batch of samples for cach
matrix and method performed by the laboratory. All LCS data are collected daily, and surro-
gate or spike compound recoveries are entered into a database used for printing control charts
for cach monitored compound. Evaluations are made by laboratory managers and chemists
who determine what events necessitate that real-time corrective actions be taken. The LCS is
always prepared from a different stock standard source than that used for the analyticai
calibration standards.

The LCS used in aqueous volatile GC/MS analyses is the instrument blank, analyzed every
12 hours at the beginning of a calibration period. Laboratory pure nitrogen-sparged water is
fortified with surrogate (system monitoring) compounds. Recoveries are plotted on control
charts. The LCS used in solid GC/MS volatile organics is the method blank prepared by
spiking commercially prepared laboratory blank sand with surrogate (system monitoring)
compounds. The method blank follows the samples through the entire preparation and instru-
ment analysis procedure.

The LCS used for aqueous and solid GC/MS semivolatile analyses is the method blank,
which is prepared by spiking the appropriate laboratory pure matrix before extraction, and
which follows samples through the analytical process. Surrogate recoverics are plotted on
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control charts. :

The LCS for pesticide/PCB methods by GC analysis is prepared by spiking the appropriate
laboratory pure matrix with surrogates and selected target analytes. Surrogate and spike
analyte recoveries are plotted on control charts. Non-pesticide GC methods (herbicides,
volatile organics, and PAHs) use only surrogate recoveries for control charting purposes.

Aqueous inorganic analyses require the use of laboratory pure water fortified with a
certified reference standard. The LCS is subsequently digested or distilled and analyzed with
each batch of samples. It contains all target analyte elements required of the U.S. EPA CLP.
The solid LCS consists of a certified, commercially supplied homogenized material fortified
with the full target analyte list of elements.

Organic characterization methods for TOC/TOX include an LCS that is a fortified labora-
tory pure matrix. The extraction fluid, Freon-113, is used to fortify the LCS for TPH and oil
and grease determinations . Each organic characterization LCS contains those components
found in the calibration standards. Radiological methods use a fortified pure blank matrix and
are plotted for each radioisotopic analysis performed in the Radiological Laboratory.

Information provided to the database is printed onto summary forms and inciudes prepara-
tion date, extractor ID number, date of analysis, instrument ID number and compound number
ID. This information assists the laboratory in determining trends or systematic error.

The laboratory uses EPA method-required limits or statistically generated limits based on
actual laboratory performance data for every LCS anatysis. For CLP methods, limits are
updated to statistically derived limits only if the laboratory control range is tighter. As control
limits are updated for each method based on actual laboratory performance data, the control
limits and wamning limits are statistically determined at three and two standard deviations,
respectively.

Both I-Charts and R-Charts are provided. The I-Chart plots individual surrogate or
spiked analyte recoveries, while the R-Chart plots the range (difference) between recoveries of
successive blank spikes. The Western Electric Pattern Rules are used by the Quality Analyst
software program® to test each datapoint for rule violations. The software flags points in
violation of these rules or any data point falling outside the 2-sigma warning limits or
3-sigma control limits.

Certamn pattern rules indicate warning conditions that alert the laboratory personnel to a
potential out-of-control condition. The laboratory must evaluate the next acquired data point
and determine whether corrective action is required. Other pattern rules indicate that a
potential trend or systematic error could be occurring.

11.3  Quality Control Checks for Sources of Contamination
A method blank is prepared at the frequency specified by the method. The purpose of the

method blank is to ensure that contaminants are not introduced by the glassware, reagents,
standards, personnel, or sample preparation environment. For volatile analyses, an instrument

*Quality Analyst is a registered trademark of Norimvest Analytical, Inc,
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blank is also analyzed during each calibration shift to verify that contaminants are not being
introduced by components of the instrumentation or analytical laboratory. Criteria for the
evaluation of these blanks are presented in Section 15.0.

The following routine QC checks are performed to verify that samples are not contaminated
during transportation, preparation, analysis, or storage, and that standards prepared internally
are traccable to certified sources:

= water purification systems check

» refrigerated storage system checks

» reagent and solvent purity checks

a standards preparation and traceability checks

The criteria for these QC checks and corrective action steps are detailed in QA SOPs.
Results of these checks are audited by the QA department and corrective action is taken as
needed.

The quality of the laboratory water and the cleanliness of the glassware used to prepare
samples is of utmost importance in preveating contamination. Therefore, a brief description of
the laboratory water system and the glassware cleaning procedures follows.

Laboratory Pure Water System‘

Instruments are now capable of detecting and measuring trace elements down to the level of
fractional parts per billion. Results would be meaningless if background contaminants in the
laboratory pure water masked the very elements being analyzed. To eliminate this problem,
CompuChem produces ASTM Type I reagent grade water (which is used to prepare method
blanks, blank spikes, instrument blanks, reagents, and standards) with an Ionpure

reverse osmosis pure water system (model Milli RO 350). The system has a storage capacity
of 275 gallons. A stainless steel pump continuously recirculates the water at 12 gallons per
minute through two mixed-bed deionizers, an ultraviolet sterilizer, and the pure water loop.
Water is fed to the glassware preparation area, the Inorganics Sample Preparation
Laboratory, the GC Laboratory, the Radiological Laboratory, the TCLP Laboratory, and the
GC/MS Volatiles Laboratory through 800 feet of 1.5-inch polypropylene pipe. The water is
recirculated back to the storage tank through the mixed-bed deionizers, the ultraviolet steril-
izer, and the pure water loop.

The Jonpure system runs automatically and consists of:

= an automatic backwashable carbon tank that removes organics, chlorine,
and sediments

» an automatic regenerable water softener tank

= polycord five- and one-micron prefilters to remove particles from the city
tap water

a Milli RO 350 six-bowl system
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s a 275-gallon fiberglass tank which includes a 0.22 pum hydrophobic cartridge
to remove particies and microorganisms from gases and liquids

« a stainless steel centrifugal pump rated for 12 gpm

s two mixed-bed deionizers rated for 15 gpm to remove dissolved salts and minerals that
generate water up 0 a maximum of 18 megaohm/cm resistivity at 25°C

= an in-line indicator/controller that reads solution resistivity at 25°C

= an ultraviolet sterilizer with two UV lamps and 20-gpm capacity

The Milli RO 350 requires 2 minimum of 40 pounds per square inch of water pressure to
operate. The system starts and stops automatically, based on water level in the 275-gallon
storage tank. The system is monitored daily and readings are recorded in 2 logbook. When the
resistivity reading of the first mixed-bed deionizer falls below 10, the tank is exchanged. To
produce organic-frec water for HPLC analyses, a Compact Milli-Q Plus polishing system 1s
added in the GC Laboratory. This system contains organics-scavenging cartridges that
reduce the total organic carbon (TOC) levels to less than 50 ppb without ruining resistivity. A
Bamstead polishing system is used in the Inorganics Laboratory to ensure the water measures
at least 16.8 megaohm/cm resistivity. The water is sparged with nitrogen for 24 hours before
use in volatile organics analysis by GC/MS or GC.

11.5  Glassware Cleaning Protocois

Aﬂsamplepmwssmgglassmucleanedd:omngblyasmnpmmbleaﬁcruse Before
being washed, dirty glassware is rinsed by the extractor with the last solvent used. The
glassware is then washed with hot, soapy water, using a phosphate-free, biodegradable
detergent such as Contrad-70. AH glassware is then thoroughly brushed, and all brushes used
are subsequently rinsed.

Glassware is then rinsed with tap water, then rinsed once and sprayed once with deionized
water, and then drained. Glassware (with some exceptions) is then annealed at 500°C for four
hours. When glassware is removed from the oven, 1t is checked for stains and breakage. If
either staining or breakage has occurred, the glassware is discarded or, when possible, sent for
repair. Glassware is stored on trays in the glassware preparation area.

Aﬂsampkpmcusmgglasswucuclwmdassomupombhaﬁcruseandthmwaslwdma
series of water and/or acid treatments depending on the type of glassware.

Beakers: Each beaker is rinsed thoroughly with DI water, thoroughly brushed, and rinsed
again with DI water. The beakers are then soaked in 50% HNO, solution in a Nalgene tub for
at least 30 minutes. Beakers arc removed and drained, then soaked for five minutes in a sink of
DI water. Beakers are removed and rinsed twice with DI water. A 100-mi portion of 5%
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HNO, solution is then poured through each beaker sequentially. The solution is taken from the
lastbeakerandtxtedonICPandGFAA Each analyte must be below the CRDL or the
beakers must be cleaned again and tested again. Clean beakers are stored covered on carts.

Graduated cylinders and fleakers: Each cylinder is filled with DI water and scrubbed with a
brush, then placed in a 50% HNO, bath for at least 10 minutes. Then they are drained and
soaked in DI water for at least five minutes. Each cylinder is then rinsed with DI water and
stored in a cabinet.

Volumetric flasks: Approximately 30 ml of 50% HNO, solution is added to each flask. The
solution ig swirled in the flask and then dumped into the acid waste container. Each flask is
then rinsed with DI water four times and drained. The flasks are stored in a glassware cabinet.

Graduated Cylinders, Svringes)

The glassware used in preparing extraction fluid and 1.0 N sodium hydroxide, the syringes
used to collect the ZHE extract, and the beakers and graduated cylinders used for ZHE
preparation arc washed with hot soapy water using a phosphate-free biodegradable detergent
such as Contrad-70. The glassware is then rinsed with tap water and with DI water, then
heated at 500°F for. one hour. The glassware is then moved to the Volatile Sample Preparation
Laboratory to cool.

The ZHE apparatus is taken apart in the glassware preparation area and the waste is
emptied into hazardous waste containers. Each component of the ZHE is washed with hot,
soapy water using a phosphate-free biodegradable detergent such as Contrad-70, then rinsed
with tap water, and, subsequently, with DI water. The ZHE screens are then heated at 500°C
for one hour, and then moved to the Volatile Sample Preparation Laboratory to cool.

After the screens have cooled and the pistons and the bottom portion have been inserted,
two rinsing steps are performed. First, 200 ml of methanol are poured into the cylinder and the
top of the ZHE is assembled without the filter, but with the screen, and pressurized. The vaive
18 opened so that the methanol can drain. This rinse is performed twice. Then, 500 ml of
sparged DI water is added. The ZHE is pressurized, and the valve is opened to releasc the
water. This rinse is repeated and the ZHE apparatus is ready to be used.

Aﬂghsswamuclmncdthomghlyandassoonaspossnbleaﬁerusc Glassware is washed
with hot, soapy water, using a phosphate-free biodegradable detergent such as Contrad-70.
Glassware is then rinsed with tap water and with deionized water, and drained. Glassware
(except volumetric glassware) is heated at S00°F for at least one hour in a conventional oven.
Glassware is then allowed to cool in a contaminant-free environment before use.

Aﬂglassmmnsedm&eka&ochmumubommeclmnedassomasposmbleaﬁcruse
Glassware is washed in Radiacwash detergent and water. Rad-Con is used on tough stains and
on glassware that is known to be contaminated. Glassware is thoroughly brushed, and the
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brushes are subsequently rinsed. The glassware is then rinsed with tap water. Any glassware
that was baked during use (any procedure in which the glassware's contents were evaporated to
dryness) is placed in an 8N HNO, acid bath for one hour. This acid bath is changed at least
biweekly. Following the acid bath, glassware is rinsed with tap water, then rinsed twice with
DI water before being drained.

11.6 QC Standards Preparation Checks

All calibration standards are traceable to the National Institute of Standards and
Technology(NIST) or EPA-certified standards whenever such standards are available. Com-
mercial sources of standards and reagents are checked for purity and are approved before
being used in sample preparation and/or analysis. All standards used in the analysis of
samples under the current CLP Statement-of-Work (SOW) are purchased with certificates of

All organic standards prepared for use throughout the laboratory are assigned two code
pumbers, one identifying the standard type and a second identifying the individual preparation
lot. The standard code numbers are entered in a bound standard preparation logbook with all
information regarding the preparation of that standard (i.c., date, technician, name of each
compound and amount used, final volume, solvent used, and a vendor code). The vendor code
traces the preparation of that lot to the vendor supplying the standard material, the vendor's lot
number, and the particular bottle or ampule from which the material was taken. All containers
for standards are labeled with the identification code and lot number code, initials of the
technician, and the date of expiration.

The instrument response obtamed for each compound in a newly prepared standard is
compared to the response obtained from the previously approved standard. The two standards’
relative response factor (RRF) ratios (test rri/reference rrf) must agree within £15% waming
limits or £20% action limits (for all but a few compounds recognized as being chromato-
graphically atypical), or the new standard may not be used until the discrepancy has been
resolved.

The working lifetime of standard preparations are dependent on the compound types
comprising the standards. Shelf life of standards is determined during storage stability studies
carried out by the Standards Laboratory. Most standards arc prepared with far greater
frequency than recommended by the EPA, and in no case is the recommended frequency
exceeded.

11.7 External Reference Standards

Continuing calibration and calibration verification standards (“calibration checks") are used

during each calibration period to demonstrate that the instrument's standard curve still meets
QC criteria. These standards arc usually prepared from a different source than those used for
the instrument's initial calibration curve. A matrix spike and/or blank spike is used to further
demonstrate that the entire analytical system is in control.
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QC reference standards, used in the single blind performance evaluation program, are
analyzed at least once per quarter for additional verification with external standard sources.
All continuing calibration and calibration verification standards and external reference
standards are obtained from EPA or are traceable to NIST- or EPA-certified standards (when
available).

Specific Routine QC Requirements

Because of the large number of parameters and potential sample matrices, it is difficult

(and impractical, under most applications) to develop precision and accuracy objectives and
control limits for every parameter in every matrix. Therefore, it is necessary to extrapolate this
information from a limited number of parameters and/or matrices. The laboratory accom-
plishes this by using surrogate standards in all organic sample analyses, by spiking randomly
chosen samples with various target analytes, and by producing an LCS (spiked blank matrix)
with each batch of samples. An initial one-time demonstration of precision and accuracy is
made using replicate blank spikes as part of a method validation.

The QA department plots control charts for LCSs (blank spikes) and blanks daily. For all
CLP analyses, precision and accuracy data are required to be tabulated and reported on the
"MS/MSD Form H1." These data are then statistically analyzed by the U.S. EPA
(Enviroumental Monitoring Systems Laboratory-Las Vegas), and presented periodically to all
CLP laboratories in Laboratory Profile Packages. In this way, both intra- and inter-laboratory
trends in QC resulits can be observed.

The following sections describe the primary QC requirements for both organic and
inorganic analytical programs.

Organic Program QC Requirements

GC/MS Calibration: The GC/MS instruments must first be standardized (for mass assign-
ment) according to the manufacturer's procedures using a standard called FC-43
(perfluorotributylamine). Once every 12 hours the GC/MS instrument is “hardware tuned”
using either decafluorotriphenylphosphine (DFTPP) or bromofluorobenzene (BFB), depending
on the type of analysis being performed. This procedure assures that other instruments both
within and outside the laboratory will be operating under similar conditions, and assures
comparability of mass spectral data gencrated under those conditions.

The mass spectrum from the DFTPP or BFB analysis must meet the method-specified
criteria such as those described in the U.S. EPA CLP Statement-of-Work. These criteria are
comparable to those specified in EPA's Test Methods for Evaluating Solid Waste: Physical/
Chemical Methods, SW-846 third edition, and those in 40 CFR Part 136. For the analysis of
the semivolatile extractable compounds, DFTPP is used in tuning the instrument. For the
analysis of volatile organic compounds, BFB is used in tuning the instrument.

Specific ion abundance criteria for the tuning compounds are listed in Section 8, Tables 8-1
through 8-4. The bar graph mass spectrum and mass listing serve to document the proper
tuning of the GC/MS system. Once the instrument has met key ion abundance criteria for the
tuning compounds, the GC/MS is calibrated. Calibration curves are generated as outlined in
the EPA CLP SOW and in the Federal Register 600 series methods. After the initial calibra-
tion curve is established using several different standard concentrations (as specified in the
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method), the calibration linearity and system performance are verified every 12 hours by
analyzing the tuning compounds and continuing calibration standard. If significant variation
in compound RRFs or loss of instrument sensitivity has occurred, a new initial calibration
curve must be generated. The criteria for determining acceptable continuing calibration
responses are outlined in the EPA CLP SOW, the Federal Register, and EPA's Test Methods
jor Evaluating Solid Waste: Physical/Chemical Methods, SW-846 third edition.

The analyst may not proceed with sample analyses until the instrument has met tuning
requirements and the continuing calibration standard is shown to be within specific criteria
when compared with the initial calibration curve (see Section 8.1). GC Calibration: The GC
instrument (with EC detector) is calibrated for pesticides/PCBs analysis as described in the
EPA CLP SOW, and in EPA's Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods, SW-846 third edition, and 40 CFR Part 136. Each time a new initial calibration is
required and each time a new GC column is instalied, a determinationof retention time
windows for each target analyte and surrogate is made. The calculation used for retention time
windows is method-specific. These retention time windows are used to make tentative identifi-
cation (followed by a confirmation analysis on a dissimilar column). These data arc retained
by the GC Laboratory and made available during on-zite laboratory evaluations.

The external standard method is used for all analyte and surrogate quantitations. Once the
initial retention time windows are established, the laboratory may proceed with the routine
calibrations following the EPA CLP SOW, EPA's Test Methods for Evaluating Solid Waste:
Physical/Chemical Methods, SW-846 third edition, and 40 CFR Part 136.

Certain evaluation standards and individual standards are used to verify instrument
linearity, Endrin and/or 4,4'-DDT degradation, retention time shift and windows for that
sequence, and instrument stability (based on variations in calculated calibration factors for
each target analyte) over the course of the sequence. Details of the composition and calibration
of these standards are presented in the EPA CLP SOW, in the GC Laboratory SOPs, and in
Section 8.1 (Tables 8-5 through 8-6) of this QA Plan.

Method Blank/Instrument Blank Assessment. CompuChem's policies for allowable levels
of contamination are more stringent than those specified in the CLP SOW. For common
laboratory solvents (methyene chloride, acetone, and phthalate esters) the maximum allowable
level of contamination in method or instrument blanks is twice the contract-required
quantitation limit (rather than the 5X CRQL allowed in the CLP SOW), with certain excep-
tions

For the remaining volatile, semivolatile, and pesticide target analytes, the concentration in a
method or instrument blank may not exceed one-half the CRQL (see Section 15.0 for more
detailed information). These internal criteria are waived if holding times are in jeopardy of
being exceeded.

Precision and Accuracy Objectives for Organic Analyses: Organic surrogate recoveries are
used to determine whether the sample processing and analysis functions are in control. With
few exceptions, surrogate recoveries must be within control limits or the sample processing
and analysis must be repeated. One exception involves the pesticide surrogates tetrachloro-m-
xylenc and decachlorobiphenyl, which are used for advisory purposes only (as directed in the
EPA CLP SOW), although recoverics must be greater than 20%. The other exception involves
the surrogates for acid and base/neutral extractables: for CLP analyses, no more than one
surrogate from each fraction (acid or base/neutral) may be outside control limits.
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Matrix spike control limits for organics samples associated with the U.S. EPA CLP are
also for advisory purposes. Samples processed following procedures designated in 40 CFR
Part 136 and those associated with EPA's Test Methods for Evaluating Solid Waste:
Physical/Chemical Methods, SW-846 third edition, must meet acceptance criteria specified
therein. The EPA CLP methods require the calculation and documentation of relative percent
difference (RPD) between recoveries of the matrix spike (MS) and matrix spike duplicates
(MSD), although acceptance criteria are also advisory. CompuChem has adopted internal
accuracy and precision criteria to be used as decision guidelines where the contract provides
advisory criteria as follows. ‘

For MS/MSD tests based on methods from EPA's Test Methods for Evaluating Solid
Waste: Physical/Chemical Methods, SW-846 third edition, and from U.S. EPA CLP SOWs,
at least one half of the QC spiking compounds must be recovered within acceptance criteria
for each organic fraction. Similarly, at least one half of the precision criteria (RPDs) must be
met per analytical fraction. If these criteria are not met, the matrix spike and matrix spike
duplicate tests have to be repeated unless a sample matrix effect is coafirmed with the original
unspiked sample. For Federal Register requirements, a matrix spike, fortified with the full
complement of target analytes, is performed for organic analyses. A blank spike (LCS) is also
processed with the batch. If all compounds in the matrix spike are not recovered within
acceptance criteria, the blank spike is analyzed . If neither QC sample meets criteria, the
entire batch is reprocessed, unless limits are advisory and the holding time has expired.
Precision and accuracy acceptance limits for CLP organic and inorganic analyses are
contract-mandated. Depending on the CLP SOW, those same criteria have been incorporated
into EPA's Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846
third edition. CompuChem also offers a variety of analytical services using Federal Register
methods. The QC requirements for accuracy and precision are also method-mandated. In 40
CFR Part 136, it is reccommended that the laboratory periodically update these control limits
based on historical data. Updated control limits will be based on the following formuiae:

LCL=X-38SD

UCL=X+3SD, where LCL = lower control limit
UCL = upper control limit
X = mean percent recovery
SD = standard deviation
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Precision and Accuracy Objectives for Inorganic Analyses: The inorganic
program QC requirements are similar to those outlined above for the organic
program. Metals, except mercury, are analyzed using flame and furnace atomic
absorption (AA) spectroscopy and/or inductively coupled plasma (ICP)
spectroscopy. The analysis procedure generally involves two steps: sample
digestion and subsequent instrumental analysis.

The quality of these results is assured by several key procedures. Although
surrogate standards are not applicable to inorganic analyses, the laboratory uses
sample spikes and duplicates in much the same way as the organic program to assess
data accuracy and precision. In addition, an LCS and a method blank are produced
with each batch of samples. These QC samples are involved in both the sample
digestion and analytical processes, and represent the conditions under which
associated samples were processed.

Calibration standards are obtained from the U.S. EPA and other independent
certified sources. Inorganic standards are prepared by the Inorganic Laboratory
analysts, and the preparation is documented in the laboratory's standard preparation
and traceability logbooks. The standard container is labeled with the preparer’s initials,
date of preparation, and type of standard.

Instruments are calibrated following the requircments set forth in the U.S. EPA
CLP Inorganic SOW, EPA's Test Methods for Evaluating Solid Waste: Physical/
Chemical Methods, SW-846 third edition, or other EPA-approved methods, as
described below and in Section 8.1 of this QA Plan. In-lab data reviewers and final
technical reviewers use guidelines documented in their respective SOPs for verifying
compliance of calibration data with QC requircments.

AA and ICP Instrument Calibrations: For inorganic analysis by AA and ICP
spectroscopy, inital calibration is performed using dilutions of stock metal solutions.
For AA calibration, a blank and at least three calibration standards are employed.
ICP calibration is performed in accordance with the instrument manufacturer's
recommendation. For ICP analysis this includes, at a minimum, a blank and a

After the AA and ICP systems have been calibrated for every analyte, the
initial calibration must be verified for accuracy. This is accomplished by
immediately analyzing an EPA or EPA-approved initial calibration verification
solution at a concentration other than that used for calibration, but within the
calibration range. An independent standard is one prepared from a different source
than those used in the initial calibration.

To assure calibration accuracy during the course of sample analysis, a

continuing calibration verification (CCV) standard is analyzed at a frequency of 10%,
or every two hours during the analysis run, for each analyte. The analyte
concentrations in the continuing calibration certificaton standard are near the midrange
level of the calibration curve. The initial and continuing calibration verification control
itmits are listed in Table 11-1. A continuing calibration blank (CCB) is analyzed after
each CCV.
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Table 11-1. Initial and Continuing Calibration Verification Control Limits for
Inorganic Analyses

Furnace AAS metals 9% 110
Cold vapor AAS mercury 80 120
Other Cyanide 85 115

A quarterly linear range verification check standard is analyzed for each element.
The analytically determined concentration of the standard must be within 5% of the
value. This concentration, then, is the upper limit of the ICP linear range. Results
cannot be reported beyond that upper concentration level unless they are a resuit of an
appropriate dilution/reanalysis. At the beginning and end of each ICP analysis shift,
ICP interference check samples are analyzed. This verifies intcrelement and back-
ground correction factors since it assesses analytes of interest in the presence of high
concentrations of other interfering elements. Results must fall within +20% of the true
value.

For cach batch of samples processed, an ICP senal dilution analysis is performed.
If an analyte is present at a sufficient concentration (minimally a factor of 50 above
the instrument detection limit [IDL]), an analysis of a 1:4 dilution must agree within
10% of the original determination. If not within that limit, a chemical or physical
interference effect is likely, and the associated data are qualified.

All QC sample resuits are tabulated immediately following analysis and compared
to the contract-mandated, method-mandated, or client-mandated control limits for
precision and accuracy. Qut-of-control results are cause for immediate repreparation
and/or reanalysis. No outlying data are ever released until the laboratory has verified
that unacceptable results are attributable to the sample matrix.

Instrument detection limits are determined quarterly for each ICP and AA spectro-
scopy system used for inorganic analyses. This is accomplished by multiplying by
three, the average of the standard deviations obtained on three nonconsecutive days,
from the analysis of a standard of cach analyte in reagent water. The concentration of
each analyte in the standard solution is at approximately 3-5 times the estimated
instrument detection limit and seven consecutive measurements, per day, per analyte,
are required.
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Also, interelement correction factors are determined annually for ICP analysis.
This determines the potential false analyte signals caused by commonly occurring high
levels of elements found in environmental samples. Correction factors for spectral
interferences are reported for all ICP instruments at all wavelengths used. For more
detailed information on calibration procedures used in the Inorganics Laboratory, refer
to Section 8.1, Tables 8-5 through 8-6.
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12.0 Performance and Svstem / Quality Assurance Audits

The QA staff conduct two types of internal audits: system audits and performance audits. A
system audit is an on-site mspection or self-assessment of the laboratory’s control system. While
performance audits are a quantitative appraisal, system andits are more qualitative in nature,
intended to provide evidence of the laboratory’s competence. The auditor applies specific audit
methods, evaluates audit findings, and reports these findings to iaboratory management. The
auditor conducts a follow-up review at a later date to verify that management has acted on

these findings to improve processes.

The laboratory has developed a Total Quality Management program, dedicated to improving
the quality of all parts of the system. The QA staff are assigned individual departments with total
auditing responsibilities. The QA auditor conducts audits of these individual areas, with at least
one general system audit each quarter for each area. Performance audits are conducted
continuously.

12.1  Quality Assurance Audit Unit

The QA specialists and QA manager conduct ongoing routine system audits. This unit
functions independently from laboratory operations and reports to the Vice President
General Manager (VPGM), who reports to the CEQ. The QA department staff consists of
senior scientists with bachelor of science degrees in chemistry or other applied science, five
or more years of environmental analytical laboratory experience, and at least two years of
experience using laboratory QA/QC techniques and basic statistical principles. The QA
Specialist I position (there are two more advanced specialist levels) requires a minimum of
two years in GC, GC/MS, or inorganics sample and data analysis.

QA Specialist I training begins with gaining a comprehensive understanding of the
laboratory QA program, QA Program Plan, and SOPs; the organization of the laboratory;
sample and data flow; sample tracking and scheduling through the LIMS; analyticat and
non-analytical laboratory SOPs; and good laboratory practices. Training materials have
been prepared to facilitate QA specialist training.

Senior QA staff and management train QA specialists in auditing principles by allow-
ing them to observe, and by accompanying them on internal and external system audits.
After at least five training audits, the QA specialist demonstrates proficiency in auditing
techniques by coordinating and participating in an onsite audit of their assigned area.

12.2  System Audits

System audits are performed both by internal and external auditors. The QA department
performs internal system audits. Commercial clients and federal and state certifying
agencies perform external system audits. A system audit is performed to qualitatively
assess the laboratory’s control system and is intended to provide evidence of the
laboratory’s competence.
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The objectives of a system audit include ensuring that

» management is committed to creating a work environment dedicated to quality
and that a structured management system is in place to support an effective QA
program,

= the QA program is documented and implemented to assess work to ensure technical,
administrative, and quality objectives,

» personnel are adequately trained and qualified to do their jobs,

« senior management regularly assesses the effectiveness of management controls and
the adequacy of resources available to achieve and assure quality,

e procured itemns and services meet established requirements and perform adequately,

_» procedures are established and maintained for the timely preparation, issuance,
controi, and revision of documents, including documentation of review and approval,
and that records are specified, prepared, reviewed, approved, and maintained for
evidentiary purposes,

= computer hardware meets requirements and that any changes are controlled; computer
software is developed, validated, verified, and documented; and that any changes are
controlled,

» work performed complics with established technical standards and administrative
controls, as well as safety policies, and

s procedures are established for detecting and preventing quality problems and for
ensuring quality improvement.

Internal Svstem Audits

The following quarterly internal audit functions are performed:

Good laboratory practices for logbooks / recordkeeping — Verifies that proper

recordkeeping practices are being followed according to those defined in QA SOPs and

that logbooks are current and complete, with documentation of supervisor review.

Data storage/archival/document control — Verifies that data are stored and controlled
properly, that COC procedures are followed, and that sample activity is traceable.

Sample storage/COC -- Verifies that samples are stored and controlled properly, that
COC procedures are followed, and that sample activity is traceabie. .
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SOP compliance -- Verifies by observation that procedures are being followed according
to written SOPs. Also verifies that written SOPs arc compliant with the methods upon
which they are based.

Reagent/standard storage control - Verifies that reagents, standards, and other chemi-
cals are stored and controlled properly.

Standards preparation/traceability -- Verifies that new standard lots are properly tested
against previously approved lots. Percent deviation criteria must be met for new standard

lots to be accepted.

Cooler alarm test — Verifies that cooler alarm system is functioning correctly with proper
notification of excursions.

Routine checks of QC test samples — These are performed regularly and include checks
of vendor-supplied glassware, glassware decontamination, water purification, refrigerated
storage system, and reagemt purity.

Data sudits - These are performed regularly, and the objective of these audits is to look at
5-10% of data packages generated, after they have been submitted to the client. During
these audits, QA staff verify accuracy, completeness, and usability of the data.

Customer Problem Resolution Report (CPRR) follow-up —~ Verifies that corrective
actions have taken piace, are still in effect, and that nonconformance recurrence control is
active. .

Internal audit follow-up — Verifies that nonconformances or problems noted during an
intemal audit have been corrected.

Externat audit follow-up - Verifies that nonconformances or problems identified in an
audit report from external auditors have been corrected or have specific target completion
dates for corrective action.

The following semiannual internal system audit functions are performed:

Facilities/maintenance schedule — Verifies that facilities and equipment are adequate and
properly maintained and that laboratory areas are free from interferences or contaminants.

Warehouse audit - Verifies that all warchouse operations are functioning properly.
GC/MS tape audit — Involves checking GC/MS tapes for adherence to contractual

requirements and to ensure the consistency of data reported on hardcopy/diskettes with that
generated on GC/MS tapes.
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The following internal system audit functions are performed annually:

Subcontract laboratory audits — Consists of performing a system audit of all QA-
approved subcontract laboratories.

Training documentation/qualifications — Verifies that training records are current and
that personnel meet the requirements stated in the current U.S. EPA CLP SOW or method
as well as those specified by individual states.

Vendor audits — Verifies that procured items and services that directly affect the quality
of results or products conform to established specifications.

Good automated laboratory practices/software validation -- Verifies that good auto-
mated laboratory practice guidelines are being followed and that all software systems have
been properly validated.

The system auditor shouid be accompanied by area management so that both can
observe the operation first hand from a QA/QC perspective, and can constructively discuss
administrative or operational problems encountered when they are observed. This gives
laboratory management an opportunity to clarify or correct potential misunderstandings so
that observations are not inaccurately described in a report to senior or executive manage-
ment.

If deficiencies/nonconformances are observed during the system audit, a CPRR may be
initiated by the auditor. An audit report, which describes the nonconformances is distrib-
uted to the management of the audited areas. Management is required to respond to the
report in writing. Corrective actions to remedy deficiencies or nonconformances noted in
the report are verified in follow-up audits on a quarterly basis.

All ofthe above QA dcpanment audmng acnvms are considered in assessing the overall
quality management systems. QA department auditing activities are summarized by the
QA manager and reported quarterly to the VPGM. Based on this report, the VPGM
assesses the integrated quality assurance program and its performance in a quarterly report
to the CEO and senior management. These assessments focus on how well the QA pro-
gram is working and identify management problems that hinder the organization in achiev-
ing its objectives in accordance with quality requirements. The effectiveness of the system
of management controls established to achieve and assure quality is evaluated along with
the adequacy of resources and personnel. Senior management take prompt action in
response to the quarterly assessment and document any resulting decisions. Follow-up by
the VPGM includes an evaluation of the effectiveness of management’s actions.

External Svstem Audits
- CompuChem is also audited extensively by external agencies, contractors, and third
partics. Certification officers from various state agencies, including North Carolina,
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California, New Jersey, New York, Wisconsin, Florida, Massachusetts, South Carolina,
Connecticut, and New Hampshire, conduct system audits of the laboratory. Most of these state
certification programs specify that on-site inspections are to be conducted annually. CompuChem
is also audited by representatives of the Navy Energy and Environmental Support Activity
(NEESA), the Hazardous Waste Remedial Actions Program (HAZWRAP), and the Army Corps of
Engineers. As a CLP contractor, the laboratory is also audited by the U.S. EPA (usually the
regional office, but often including administrative project officers from headquarters) and technical
and evidentiary auditors contracted by the CLP. Additionally, many clients conduct inspections or
hire third party QA auditors to inspect the laboratory before start-up and during the course of
larger, more critical, or politically or legally sensitive projects.

CompuChem requests notice at least two weeks before a scheduled audit to ensure that
management and QA staff are available. However, an external audit may be conducted
(announced or unannounced) at any time during normal business hours. To protect client con-
fidentiality, some documents (particularly those identifying clients, sites, or projects) will not be
made availabie for inspection except to those directly involved in such projects or authorized state
or federal officials or authorized third parties.

Any deficiencies/nonconformances observed by the auditors are included in an audit report that
is generally written by a QA staff member within a week of the visit. CPRRs are initiated, as
required, in response to the audit findings. When the final audit report is received from the
auditors, it is compared with the QA audit report to see if any additional findings have been noted
that need to be addressed. Once the responses to the CPRRs are completed, a formal response is
compiled by a QA staff member and submitted to the extemal agency as required. Copies of the
response are circulated to internal management.

12.3  Performance Audits

The QA staff conduct performance audits to evaluate the quality of the data produced by the
analytical system. These audits are performed independently of and in addition to routine QC
checks, and reflect as closely as possible laboratory performance under normal operating condi-
tions. Often, as a result of deficiencies observed during ongoing performance audits, a full system
audit may be initiated.

Intemal Performance Audits

Internal performance audits include analysis and assessment of double-blind performance
cvaluation (PE) samples and single-blind QC reference standards, assessment of proficiency tests
for new methods, assessment of method detection limit and method validation studies, and assess-
ment of QC repeat statistics.

Double-blind PE samples are ordered from a certified outside source and packaged into a
SampleSaver. They are received in the laboratory under a dummy account number (blind even to
the receiving clerk) and processed in exactly the same manner as a field sampie. The data report is
mailed to a cooperative laboratory and reported back to CompuChem’s QA auditor. Only the QA
auditor and marketing representative are aware of the introduction of the PE sample into the
system. Double-blind PEs are introduced at least semiannually. The selection of parameters and
methods is largely based on laboratory performance on external PE samples and on results of
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system audits. Results are summarized in a report to management and corrective actions are taken
as necessary.

Single-blind QC reference samples are analyzed concurrently with most external PE samples, at
least quarterly. These sampies are prepared from NIST- or EPA-traceable reference materials,
when available, and are used as additional evidence that analytical systems are in control at the
timne of analysis. These resuits are filed for historical performance review and trend analysis as
needed.

Control charting is performed for all laboratory methods and matrices. Laboratory control
sampie (LCS) recoveries are plotted daily and any out-of-control conditions are flagged by the
software program. The control charts are evaluated daily by laboratory staff. The QA staff audits
control charts and evaluations monthly.

Method detection limit (MDL) studies are performed annually and are reviewed and approved
by the QA department. Method validation studies are performed as part of the development
process for new methods and are reviewed and assessed by the QA department. QC repeat
statistics are summanzed by the QA manager in the QA monthly report.

E P A

CompuChem also participates in a number of external, interlaboratory PE studies; one to four
external PE studies are conducted each month throughout the year. These include the Water
Pollution studies originating from EPA-Cincinnati, the NYDOH non-potable PE series, the EMSL-
LV radiological PE studies, the DOE-EML radiological intercomparison studies, samples from
state certifying agencies, and independent PE studies to support the HAZWRAP/NEESA/DOE and
the Army Corps of Engineers programs.

As a participant in the U.S. EPA CLP, the laboratory is also required to successfully anaiyze
quarterly, blind proficiency samples for both organic and inorganic parameters. The CLP provides
reports comparing laboratory performance with all other contract laboratories in the CLP, in
addition to (approximately quarterly) Laboratory Profile Packages summarizing laboratory
performance for routine QC parameters (surrogate and spike recoveries, RPDs, tumaround time,
etc.). U.S. EPA Region IV also submits double blind spiked samples with each SDG and reports
the results back to the laboratory with corrective action requirements specified for any failing
parameters.

Results from other extemal PE samples are summarized and reported to senior management by a
designated QA staff member. CPRRs are issued as required for any deficiencies found in the PE
sample results. Responses to deficiencies are required from the appropriate laboratory area
manager or his/her designee. A formal response is then compiled by the QA staff member and
submitted to the external agency as required.
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13.0 Eguipment and Instrument Maintenance

CompuChem is a high-capacity laboratory that maintains a large inventory of instrumentation
that facilitates rapid sample turnaround time. Expert technicians maintain and service the
instruments, which reduces the possibility of time lost due to instrument failure. Historically,
instruments have been properly functioning 97% of the time. Altemative instruments are
always available. CompuChem has 10 GC/MS instruments dedicated to analysis of volatile
compounds in samples, and 12 GC/MS instruments dedicated to analysis of semivolatile
compounds in samples. These two sets of GC/MS instruments are physically separated from
one another to prevent cross-contamination. Instruments within each of the two sets are
arranged in working clusters for maximum efficiency, and can be reconfigured as needed.

Full-time experts maintain the analytical instruments, and perform routine and preventive
maintenance and major instrument repairs on site. The instrument repair experts have a large
in-house stock of spare parts to expedite repairs. CompuChem also has service agreements
with instrument manufacturers to further support the instrument maintenance and repair
program. Keeping instruments operational at all times is the key to CompuChem's prompt
completion of routine analytical tasks governed by demanding programmatic requu'anents
such as those of the U.S. EPA's CLP.

13.1 Hardware Tuning and Calibration

Tuning and calibration of instruments are documented in the instrument runlogs at the bench.
If an instrument fails tuning or calibration criteria (see Section 8.0), hardware adjustments or
other appropniate maintenance is performed and documented, and the analyst repeats the tuning
and calibration attempt. If the second attempt is successful, this is entered into the runiog and
sample analysis may proceed. If the second attempt is not successful, corrective actions may
include additional maintenance by the fuli-time instrument service technicians in our instru-
ment support group.

Sample analyses may not proceed without an acceptable calibration. Any equipment that
cannot be successfully calibrated and returned to service before the next working shift is
clearly labeled OUT OF SERVICE. DO NOT USE. The fact that the calibration was unsuc-
cessful is recorded in the instrument runlog, if a runlog is used. If the equipment does not
require a runlog (e.g., analytical balance), a sign is affixed to the equipment until the equip-
ment is recalibrated and returned to service.

Instrument maintenance services at CompuChem differ for GC/MS instruments and other
hardware. CompuChem staff have full maintenance and repair responsibilities for GC/MS
instruments, and have been formally trained by the instrument manufacturer or other qualified
instrument service organization. Instrumentation support staff document instrument repair on a
service report. Historical activity records for each instrument are kept on file.

Although most maintenance is performed in house by senior chemists or instrumentation
support staff, some instruments and complex repairs require that maintenance be performed by
the instrument manufacturer or supplier. For this reason, service contracts are in place that
include periodic maintenance by the vendor, although maintenance personnel initially assess
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the instrument problem to determine whether repairs can be performed in house,

Qualified senior analysts must be abie to perform routine preventive maintenance on instru-
ments; learning to do this is part of each senior analyst's training program. Manufacturer's
manuals for cach instrument are present in the laboratory in which the instrument resides.
These manuals include procedures for instrument calibration and for performing routine and
preventive maintenance. Hardcopy SOPs are in place that describe these activities step-by-
step.

Preventive maintenance requirements for all laboratory instrumentation and equipment are
described in Tables 13-1 through 13-12. Instrument maintenance is recorded in standardized,
permanently bound laboratory logbooks that are subject to strict document control enforced by
the Technical Communications department.

GC/MS Instrumentation

Preventive maintenance checks and services required for GC/MS instrumentation are presented
in Tables 13-3 through 13-7. Instrumentation support staff perform these services every three
months. Service records are retained permanently. The instrument operator performs routine
preventive maintenance every 12 hours or as needed (Table 13-7). This service is documented
in individual instrument runlogs, whichmbomdandmhivedaccordmgtoﬂwpmcedum
described in Section 9.0. The instrument operator completes a service record for non-routine
service performed by the instrument support staff.

GC Instrumentation

Most service on GC instruments is also performed in house, with the exception of non-routine
hardware maintenance and some computer board malfunction repairs. Preventive maintenance
in the GC Laboratory follows a set schedule, and records of preventive maintenance are kept at
each instrument. Records of non-routine service are kept by the instrumentation support staff.

Inorganics Laboratory and Organic Characterization Laboratory Instrumentation

Service contracts for instruments in the Inorganics Laboratory and in the Organic Character-
ization Laboratory have been purchased, and records of services performed are kept at each
instrument. Routine preventive maintenance is performed according to the schedule set forth in
Table 13-10.

Radiological Laboratory Instrumentation
All preventive maintenance and service records are kept by the Radiological Laboratory
manager. Frequency of preventive maintenance is shown in Table 13-12. All instruments in

this laboratory are under service contract, and service engineers inspect the units at least
annually to determine whether additional maintenance may be necessary.
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13.6  Service Contractors

Any repair performed by a service contractor is documented by attaching copies of the work
order to the instrument maintenance logbooks within each laboratory. When logbooks are
filled, they are submitted to the Technical Communications department for archival.

13.7 Equipment Monitoring

Balances, ovens, and refrigerators are monitored regularly (Table 13-1). The analysts use
standardized logbooks to record thermometer readings and daily balance calibrations. Facilities
support staff keep records of inspection activities and affix adhesive inspection labels with
dates of inspections of equipment such as ventilation hoods and fire extinguishers.

In case of other equipment failure, most systems have built-in redundancy features. The
computer systems, including mainframes, have redundant software and programming stored on
back-up shadow systems. All instruments have multiple redundant systems available, except
for the FT-IR instrument and the TOC and TOX analyzers. Graphite furnace AA instruments
may be used to perform most trace metals analyses if either ICP instrument is disabled. For the
other exceptions, approved subcontractor laboratories are available to perform analyses on
short notice in such emergencies. In such a case, CompuChem notifies the client and gains the
client's approval before allowing a subcontractor laboratory to perform analyses.
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Equipment Check Acceptance ‘Frequency
Criteria
top-loading Verify accuracy with weights calibrated +005g daily or with each use
balances against certified class-S weights
analytical balances Verify accuracy with certified class- +0.00005 daily or with each use
S weight using different weight each
day over range of weights routinely
determined. Calibrated by outside
source quarterty.
thermometers Verify accuracy against NIST-certified =0.1°C annually
thermometer, or if purchased with
certificate of traceability, check
for mercury separation daily.
temporary storage Verify temperature within range. 4°C+2°C daily
refrigerators
long-term storage Verify temperature within range. 4°C £ 2°C twice/day
refrigerators (8 AM, 5PM)
freezers Verify temperature within range, -10 10 -25°C daily
water baths Verify temperature within range. 60-80°C daily
80-90°C
ovens Verify temperature within range. 105 = 5°C daily or with each use
fume hoods Check fan condition and velocity. * monthly
Class A: 125-150 cfm
Class B: 100 cfim half sash open 80 cfm (full)
Class C: 75-80 cfm half sash, 50-60 cfm (full)
safety showers Inspect for working order. NA quarterly
fire extinguishers Pull pin in place. gauge reads full monthly
eyewash stations Inspect for working order. NA quarterly

*Class A hood is used for extremely toxic or hazardous materisls. Class B hood is used for common lab chemicals and volatile solvents of average toxicity.
(Most hoods in the laboratory are Class B hooda ) Class C hood is used for low toxicity chemicals and solvents such as acetone, methanol, ethanol, and other

hydrocar-ons.
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Table 13-2. Preventive Maintenance Checks and Services: Gas Chromatograph

Items to be Probable Service Procedure
Inspected Problem Interval ‘(internah)*
line fuses (GC) inactive GC; blown fuse as required repiace fuse
injector for packed failure to heat as required replace heater or sensor
columns heater or
SEnsor
splitiess injector failure to heat as required replace heater or sensor
for capillary columns
heater or sensor
injector septum in the  obstruction/leaks daily clean, inspect, or replace as required
GC
injector liner poor chromatography as required clean, inspect, or replace as required
carrier gas connections leakage as required tighten or replace fittings
and couplings
carrier gas filter in the  obstructed; as required replace when new gas cylinder
GC low flow rate instaited
Filter flow controller  dirty filter every 3 months replace filter
capillary column poor chromatography as required inspect or replace as needed
packed cotumn excessive usage, leaks as required inspect or replace as needed
(glass) at injection and interface
port of the zone-heating
block
packed column excessive usage, leaks at  as required inspect or replace as needed
(metal) injection and interface
port of the zone-heating
block
detector heater GC not ready as required replace heater or sensor
GC cooling fan blown fuse daily inspect or replace fuse or fan as needed

*Applicable proceduires are presented in the Finnigan operator manual.
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Table 13-3. Preventive Maintenance Checks and Services: Mass Spectrometer

Items to be - Probable Service - Procedure
Inspected Problem “Interval (internal)
glass jet separator obstruction or glass as required clean or replace
breakage
glass jet separator obstruction or glass as required replace
ferrules breakage
mass analyzer head gross leaks, persistent  as required inspect
assembly (in the pressure due to degas-
vacuum manifold) sing of trapped gases in
the vacuum system,
faulty CAL gas pressure,
faulty switch
quadrapole mass failure to pass tune; every three months inspect or replace
analyzer overuse
clectron multiplier low sensitivity as required inspect or replace
Alcatel vacuum pumps locks up every three months purge weekly and replace oil
Pfeiffer turbo pump dirty oil weekly purge weekly and replace oil
Seizer turtbo pump - dirty oil every three months purge and replace oil
vacuum system filter  excessive use, dirty as required clean and inspect
filter
ion source lack of sensitivity, cvery three months clean, inspect, or replace
irregular peak shape,
no autotune
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Table 13-4. Preventive Maintenance Checks and Services;: GC/MS Interface Oven

Items to be ~... Probable Service Procedure
Inspected Problem Interval (internal)

capillary interface plugged as required clean, inspect, or replace
tubing

separator divert leakage every three months tighten or replace

fitting

vacuum divert valve clogged every three months clean, inspect, or replace

Table 13-5. Preventive Maintenance Checks and Services: GC/MS Power Module

Itemstobe  Probable Service . Procedure

Inspected  Problem - . Interval (internaly

MS power supply low or missing voltage  every three months measure and verify printed circuit
board (PCB)

turbo power supply failure to function every three months measure and verify PCB, or replace

Table 13-6. Preventive Maintenance Checks and Services: GC/MS Card Cage Module

Items to be ~ Probable: Service Procedure:

Inspected Problem Interval ocfinternal)”

air filter at bottom dirty filter, obstruction  every three months ciean

of cage of air flow

fan burned out fan every three months clean

signal cable on digital no signal as required inspect for secure fit or replace
IO PCB
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Table 13-7. Preventive Maintenance Checks and Services: Nova Computer

Items to be . ‘Probable -Service Procedure

Inspected Problem Interval ‘(internal)*

fan faulty fan rotation as required inspect or replace

output signal failure to boot as required check and verify

adjustable DC low voltage as required check and verify

disk drive crash as required inspect and replace
check software

Table 13-8. Routine Preventive Maintenance: Inorganics Laboratory Instrumentation

Instrument - - - Routine Mhintenance -
- Performed.
AA Check and clean air filter. daily
Check cuvettes. daily
Check IR sensor window. daily
Check and replace marbie chips. daily
Check drain lines. daily
ICP Clean torch. as required, minimum weekly
Check and clean filters. as required, minimum weekly
Clean nebulizer chamber area. as required, minimum weekly
Replace pump tubing as required, minimum weekly
TrAAcs 800 Wash reagent lines. daily
Repiace worn reagent wbing lines. as needed; checked daily
Technicon Check and replace worn pump. daily
autoanalyzer Clean phase separator. weekly
Lachat Wash reagent lines. Repiace worn daily
reagent tubing lines. as needed; checked daily
Leeman Change pump tubings. weekly
Change reductant tubing and every 2-3 months
sampie and mixing coil tubing.
Change sample probe. as needed
Replace optical cell. monthly
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Table 13-9. Routine Preventive Maintenance: GC/MS Laboratory Instrumentation

Instrument Roatine Maintenance Frequency
Performed "

Volatile GC/MSs Change septum, column maintenance, clean as needed; checked each shift
injection port liner, back flush purge and trap
device, change trap.

Semivolatiles GC/MSs Change septum, clean or replace injection port every 12 hours
liner, clean injection port, perform column
maintenance.

Table 13-10. Routine Preventive Maintenance: Organic Characterization Laboratory Instrumentation

Instrument  Routine Maintenance | © Frequency <
SR Performed. : :
total organic carbon Change catalyst with sludge/sediment. monthly
Dohrmann DC-180 Clean sludge/sediment sampler. daily
(with boat sampler) Check pH of gas/liquid separator (pH <2). monthly
Change pump tubing. monthly
Check gas flow rate. daily
Change copper and tin in scrubber. semiannuatly
Clean dust out of electronics cabinet. every three months
Clean sample cell on IR detector semiannually
Empty water trap. daily
total organic halides = Clean combustion tube and filtration cell daity
Dohrmann DX-20A with chromic acid.
Clean sampling path. daily
Verify proper gas flow rates, monthly
Clean dust out of electronics cabinet. monthly
FT-IR Nicolet Test sequence to verify laser, detector daily
Model 42 (source), nitrogen, and scan are working.
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Table 13-11. Routine Preventive Maintenance: GC Laboratory Instrumentation

Instrument Routine Masintenance Frequency
: Performed :

GC/ECD Replace septum, every 72 hours
Replace first 2-3 inches of column packing. every 72 hours
Replace injection port liner. cvery 72 hours
Swab injector port with a series of four solvents. every 72 hours

GC/VOA Replace ELCD detector solvent. weekly
Replace roughening resin. semiannually
Replace finishing resin. annually

HPLC Column flushed with methanol. daily

Table 13-12. Routine Preventive Maintenance: Radiological Laboratory Instrumentation

‘Instrument Routine Maintenance . Frequenecy - . ...
Performed ‘ e S

Packard liquid None required except inspect sampie changers. weekly

scintillator

Tennelec Low Level none required NA

Alpha/Beta

Eberline radiation Clean as needed. at least weekly
monitor

EG & G gamma Make sure there is an ample supply of liquid weekly
detector pitrogen.

NMC radon counter Check for dust and clean. at least weekly
Ortec alpha none required NA
spectrometer
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14.0  Quality Assurance Objectives for Measurement

To meet the objectives of the QA program as they are described in the QA policy statement
(Section 3.0), senior management supports a program designed to:

» assess the capabilities of analytical methods for meeting users' needs in terms of
accuracy, precision, completeness, representativeness, and comparability;

s establish and monitor the routine operational performance of our laboratory
through appropriate systems checks to ensure that all aspects of the QA
program are operative; and

» assure that corrective actions are taken and that system control has been restored
before resuming sample analysis.

The first of these processes will be discussed in this section. Section 11.0 describes the
‘laboratory's methods for fulfilling routine QC requirements. Auditing programs, proficiency
testing programs, and corrective action procedures are discussed in Section 12.0.

Following is an overview of CompuChem's QA objectives for precision, accuracy,
respresentativeness, comparability, and completeness.

14.1 Precision

The laboratory objective for precision is to meet or exceed the method-specified or
client-specified precision requirements as applied to samples of similar matrix and
concentration. To evaluate precision between matrix spike duplicates and inorganics
sample duplicates relative percent difference (RPD) criteria published by the U.S.
EPA for its CLP SOWSs for inorganic and organic analyses, and those determined
from intemnal laboratory performance data, are used . The formula for determining
RPD is:

[MS - MSD|
x 100 = Relative Percent Difference

1/2 (MS + MSD)

MS = spike recovery for matrix spike

MSD = spike recovery for matrix spike duplicates
IS - SDJ
—_— x 100 = Relative Percent Difference
1712 (S + SD)

S = samplec analyte concentration
SD = sampie duplicate analyte concentrate
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14.2  Accuracy

The laboratory objective for accuracy is to meet or exceed the accuracy requirements
dictated by the method, contract, or client, and as applied to samples of similar matrix
and concentration. To evaluate accuracy in matrix spike, matrix spike duplicate, and
blank spike QC samples, CompuChem uses percent recovery criteria published by the
U.S. EPA in their CLP SOW:s for inorganic and organic analysis, those published in
the Federal Register (40 CFR 136, October 26, 1984), and those determined from
internal laboratory performance data. The equation used to determine accuracy is:

MS -US

x 100 = Percent Recovery
S

MS = concentration of target analyte in spiked sample
US = concentration of target analyte in unspiked sampie
S = spiked standard concentration

143  Completeness

Completeness is a measure of the amount of valid data obtained from a measurement
system compared to the amount that was expected to be obtained under normal
conditions. CompuChem's objective for completeness is to provide unqualified data of
the highest quality for 100% of samples. Factors beyond the laboratory's control that
adversely affect attainment of completencss objectives include:

m receipt of samples in broken containers

= receipt of samples whose COC or sample integrity is compromised in some way

= receipt of samples with insufficient volume to perform initial analyses or
repeat analyses should initial efforts not meet QC acceptance criteria

= receipt of improperly preserved samples

s receipt of samples held in the field longer than expected so that holding time
requirements are jeopardized

® receipt of incomplete or inaccurate information resulting in the application of
incorrect methods

m assessment of sample data by end-users using criteria other than those stated
in applicable method references or applicable data validation guidelines

‘When requested, the completeness of an analysis can be documented by including in

the test report sufficient information to allow the data user to assess the quality of the

results. This information may include such items as chromatograms, mass spectra, a

summary of QC sample results, and the tabulated analytical results.

Additional resuits, up to and including all data sufficient to recreate the entire analyti-
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cal process, are optional deliverable items. These may include laboratory worksheets,
calibration data, all QC sample data, and internal COC documents. The highest level
document emuiates that required under the U.S. EPA CLP, and is intended as a legally
defensible document in itself. The raw data (before data reduction) are archived
indefinitely on magnetic tape and stored in a secured area within the facility.

144  Representativeness

Representativeness is a qualitative characteristic, and is considered a goal to be
achieved rather than a quantitative measurement. It describes the degree to which the
analytical results of a particular sample accurately and precisely represent results
characteristic of other samples taken from the same site during the sampling event.
Representativeness is dependent upon both the sampling program design and proper
laboratory protocol.

For many sample types, true represemtativeness can be accomplished by careful
collection planning, sample compositing, and/or sample splitting. Soil samples and
samples of compiex or heterogeneous matrix usually present the greatest difficulties
for samplers and analysts alike. The sampler should make every effort to homogenize
the sample during collection. Laboratory technicians must, whenever practical,
homogenize or thoroughly mix the sample before removing aliguots for analysis.
CompuChem's sample preparation SOPs include specific procedures for compositing
and homogenizing as-reccived samples. Representativencss can be assessed by analyz-
ing field duplicate samples.

The manner in which the data are correlated to the particular sampling episode and
sampie site(s) are major considerations when evaluating representativeness. When the
laboratory is aware of conditions adversely affecting data representativeness, a QA
Notice or Laboratory Notice is included in data packages to qualify results and to
provide guidance in interpreting data usability.

145 Comparability

Comparability refers to the confidence with which one data set can be compared with
another. The analytical results can be compared to results of other laboratories
because the objectives of the Iaboratory for comparability are to:

s demonstrate traceability of analytical/calibration standards to NIST, EPA, or
other certified sources

= use standard methodology
adhere to instrument tuning and calibration procedures and frequency
requircments

= apply appropniate levels of QC within the context of the QA program

» participate in interlaboratory studies and independent proficiency testing
programs to document laboratory performance
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By using traceable standards and standard methods, the analytical results can be
compared to other laboratories operating similarly. The QA program documents QC
performance and the interlaboratory studies document performance compared to other
laboratories. Additionally, internal quarterly blind proficiency studies are instituted as
a means of monitoring intralaboratory performance.

Data Quality Objectives

Data quality objectives (DQOs) are used in planning environmental data collection
activities. They are meaningful because meeting these objectives assures that the data
mllsupportthedecmon They establish the level of data that will support the deci-
sion. They establish the level of uncertainty in results that a decision maker is willing
to accept. They can be used to define QA/QC programs specific to a project or data
collection activity. DQOs have been established for programs under which the labora-
tory provides analytical services. Internal project support staff work closely with the
client and regulatory agencies to ensure that DQOs will be met by the analytical
results provided. The project management teams at CompuChem convey project- and
client-specific requirements to the laboratory by using and distributing project profile
sheets (PPS) and holding weekly tcam meetings.
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15.0 Corrective Action and Documentation

When out-of-control events occur, they are documented and corrective action is implemented.
How such events are documented depends on the type of event and area in which the out-of-
control event occurs. Most out-of-control events identified during routine sample processing
are restricted to single samples, batches, or data reports. Some examples of these types of
events include:

incorrect client identifier on COC documents

broken or unpreserved samples received

lab accident during sampie processing

accuracy failures for surrogate and/or spike standards
precision failures between duplicates

variations in internal standard responses
contamination of method blank

errors or omissions in data reports

The types of excursions that occur and the corrective action documentation that results during
different stages of sample processing are discussed in the following section.

15.1 Discrepancies Noted During Sample Receipt

Any discrepancies noted during the sampie receiving process are documented on the
COC form. Information about discrepancies is provided to the customer service
representative, who is responsible for contacting the client about the problem and
documenting the resolution in a phone log. If the client instructs the laboratory to
proceed with sample analysis, a QA Notice explaining the problem is included with the
data package. This process is commonly used when samples are received at higher
than required temperatures or have been improperly preserved. If a sample is broken
during transport to the laboratory, the customer service representative notifies the
client, who, in turn, notifies the field crew to resample if possible. The client also
instructs the laboratory on the disposition of the received samplie.

15.2 Out-of-Control Events at the Bench

Out-of-control events noted and corrected at the bench by technicians or analysts and
proof of return to control are documented on sample preparation worksheets, sampie
analysis worksheets, instrument runlogs, calibration or temperature logbooks, or
instrument maintenance logbooks, as applicable. These forms may serve as documen-
tation of action taken as a result of a failure. When a failure occurs, the analyst
records a comment in the appropriate field of this report and notifies the Production
Planning and Control department to reschedule the sample for the process that must be
repeated. The analyst is required to document the failure and required corrective action
by using the comments field, signature, and condition code, if applicable. Condition
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codes are recorded on the report as well as entered in the LIMS in the appropriate
analytical field i.e., sample preparation procedure queue. Condition codes,
further described in Section 16.0, arc used to describe the status of a sample
analysis and whether reanalysis is required. The codes allow for trend analysis to
be presented in a series of tables and graphs in the QA department's monthly
report to management.

15.3  Errors or Omissions in Data Reports

If errors or omissions in data reports are found during any of the review
processes, 2 Go-Back form is completed and the data are retumned to the appro
priate area for correction. The actual correction made and the person who made
the correction are documented on the Go-Back form. A QA Notice or laboratory
notice is included with any reported data that do not meet all QC criteria or which
require explanation. This notice explains any out-of-control events and corrective
actions taken to remedy them.

Observations documented in these notices are also summarized in the case
narrative, which is included with most styles of data reports. Case narratives are
written by the final technical reviewer of the data package, who authorizes release
of data package.

154  Out-of-Control Events Observed During QA, Management, or External
Audits

During various internal or external audits, an out-of-control event might be
observed by QA, management, or external auditors that can adversely affect
laboratory quality on a more giobal basis. These events might affect, for example,
entire analytical systems; projects; data usability or integrity; or sample integrity,
security, or safety.

An unacceptable result on a performance evaluation (PE) study or internal blind
PE study can also be an indication of a systematic problem. Other examples
include:

temperature excursions on successive days in a sample storage refrigerator
improperly calibrated analytical equipment

poor spike recoveries on multiple extractions of an LCS

contaminated glassware or sample/standard storage

inaccurate/incomplete SOP or personnel not following SOP

deviations in COC documentation or procedure

obliterations, writeovers, or other improper data corrections

expired standards on the "active” shelf of a refrigerator

open or unlabeled waste containers

inadequate hood velocity
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» recurring out-of-control conditions evident on control charts

These out-of-control events and the corrective action taken to resolve them are
documented in several ways, such as:

s An interoffice memorandum is written to the responsible party describing the
out-of-control event and requiring a written response including corrective
action by a specified date.

» After internal or external audits, a formal report is written to all involved

laboratory areas that describes any nonconformances or deficiencies found.

Written responses from the responsible parties, which detail corrective actions
take, are required. For external audits, these responses are included in the formal
written response to the auditor.

Quarterly follow-up audits are performed by the QA department to ensure that
corrective actions have been implemented . These audits are documented on forms and
filed in binders in the QA department office.

A CPRR (see Figure 15-1) is issued and completed when an external or internal
client identifies a deficiency. This form documents what the out-of-control situation is,
who is responsible for correcting the problem, what action is to be taken, and the
target date for impiementation.

The nonconformance is closed once QA or lab management has determined that
implementation is complete and that system control is restored. These reports are kept
on file by the coordinator and can be used for trend analysis. Control chart evaluation
forms are compieted by the laboratory to document the assessment of out-of-control
statistical events that occur during sample processing. Any necessary corrective
actions are noted on the forms. The QA department audits the evaluation forms
monthly.

Tables 15-1 through 15-4 summarize QC sample frequency, acceptance criteria,
and corrective action in all laboratory areas for method blanks, blank spikes and
LCSs, matrix spikes and MSD pairs, and duplicates. Acceptance criteria limits for
CLP methods are defined by the published SOW. Limits for non-CLP methods or
limits that are not specified in the method are subject to change based upon updated
intralaboratory statistical performance data. Generally, acceptance criteria are
advisory unless the client requires specific corrective action steps for failures.
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COMPUCHEM ENVIRONMENTAL CORPORATION
CUSTOMER PROBLEM RESOLUTION REPORT

ORIGINATOR (TC BE COMPLETED BY ORIGINATOR)

Client Name/Project

Address

Date inquiry rcvd intemal? Y or N

Originator/AA/Sales Rep

Address Phone # Desired response date

Priority Account # Priority Code

Case # SDG # CPR Codes

Rpt. Style Order #

CCis Attachments
Order Req Phonelog
—Quote __Note Other

PloteslProblem:IBackground
RESOLUTION (TO BE COMPLETED BY ASSIGNEE)
Date rcvd Referred 10 CPR Contact date
Commit date ~ Client issue valid? Y or N Contact with Originator
Completed date ___ Resoived by New Codes
Resolution time
Notes/Action/Info

QA/CORRECTIVE ACTION/NON-CONFORMANCE RECURRENCE CONTROL

Deficiency

Corrective Action Required? Y or N
QA Person Responsible ‘

Target completion date
Actual completion date

Action to be taken/Assignment

QA follow-up/recurrence audit findings

SOP modified? Y or N Targetdate ___

Auditor _________ CARclosed
SPR# 0202
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Table 15-1. QC Frequency, Acceptance Criteria, and Corrective Action for Method Blanks

Lab -~ ‘Method' 7T Frequency qu A Ar.ceptlnl:eCritenl
GCMS 624 once/12 hrs All surrogates within control limits (CL) Decontaminate lines and trap.
All target compound lists (TCLs) < 172 Flush trap.
the detection limit (DL, equal to the Reanalyze until blank meets
reporting limit). All non-TCLs < 25% criteria.
internal standard (IS) peak height.
GC/MS 625 minimum 5% All surrogates within CLs Halt analysis until problem is
TCL phthalstes <2 x DL identified and corrected.
No more than five non-TCLs (excluding Re-extract entire batch.
solvent byproducts) > 25% IS peak height
GCMS 8270 minimum 5% All surrogates within CLs Halt analysis until problem is
aqueous {(A) TCL phihalates <2 x DL identified and cofrected.
solid (S) Other TCLs < 172 DL Re-cxtract entire batch.
No morc than five non-TCLs > 10% IS
peak height
No more than three non-TCLs > 25% and
<5 x IS peak height
GC/MS 8240 once/12 hrs. All surrogates within CLs Decontaminate fines and trap.
(A) TCL common lab solvents <2 x DL Flush trap.
Other TCLs < 1/2 DL Reanaiyze until blank meets ail
No more than five non-TCLs > 10% IS all criteris.
peak height
No more than three non-TCLs > 25% and
< 5X IS peak height
GC/MS 8240 minimum 5% All surrogates within CLs Halt analysis until problem is
S) TCL common lab solvents <2 x DL identified and comrected.
Other TCLs < 112 DL Reprepare entire batch.
No more than five non-TCLs > 10% IS
peak height
No more than three non-TCLs > 25% and
< 5X IS peak height
GCMS CLP3M0 once/12 hrs. All surrogates within CLs Decontaminate lines and trap.
VOA (A) TCL common iab solvents < 2 x contract- Flush trap,
required quantitation limits (CRQL) Reanalyze until blank meets all
Other TCLs < 172 CRQL criteria.
No more than five non-TCLs > 10% IS
peak height
No more than three non-TCLs > 25% and
< 5X IS peak height
GC/MS CLP300 minimum 5% All surrogates within CLs Halt analysis until probiem is
VOA (S) TCL common lab soivents < 5 x CRQL identified and corrected.

Other TCLs < 172 CRQL

No more than five non-TCLs > 10% IS
peak height

Ne more than three non-TCLs > 25% and
< 5X IS peak height

Re-extract entire batch.
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Table 15-1 commuzm. QC Frequency, Acceptance Criteria, and Corrective Action for Method Blanks

TCLs <DL

GC/MS 10/92 SAM once/12 hrs, All TCLs < CRQL Decontaminate lines and trap.
VOA Surrogates within CLa Flush trap.
Non-TCLs < 2.0 ug/L Reanalyze until blank meets
all criteria
GC/MS CLP 3/9%0 minimum 5% All surrogates within CLs except one acid Halt analysis until problem is
sv (A) (8) and one base/neutral, but > 10% recovery identified and corrected.
TCL phthalates < 2 x CRQL Re-extract entire batch.
Other TCLs < 1/2 CRQL
No more than five non-TCLs/non-solvents
> 10% IS peak height
No more than three non-TCLs > 25% and < 5X
IS peak height
GC/MS 1092 SAM minimum 5% All surrogates within CLa Halt anaiysis until problem is
sV (A) TCL < CRQL identified and comected.
Non-TCLs < 10 ug/L Re-cxtract entire betch
aC 601 once/24 hrs. All surrogates within CLs Decontaminate lincs and trap.
methylene chloride < 5 ppb Flush column.
all other TCLs < DL Reanalyze until bisnk meets all
criteria.
" Repeat initial calibration if
neccasary.
GC 602 once/24 hrs. Surrogates within CLs Decontaminate lines and trap.
All TCLs <DL Flush column.
Reanalyze until blank meets all
criteria.
Repest initial calibration if
NECESSAry.
GC 608 minimum 5% Surrogates within CLs Halt analysis until problem is
All TCLs <DL identified and corrected.
Ro-extract entire batch.
GC 61078310 minimum 5% Surrogates within CLs Halt analysis until problem is
All TCLs <DL identified and corrected.
Re-extract entire batch,
GC mod. 8015 minimom 5% Surrogates within CLs Decontaminate lines and trap.

Flush trap.

Reanalyze untii blank meets all
I

Repeat initial calibration if
NOCCESATY.
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Table 15-1 contvuen. QC Frequency, Acceptance Criteria, and Corrective Action for Method Blanks

Aecepanee Criteria - Corncﬁve:Acﬂon

Surrogates within CLs Decontaminate lines and trap.
Methylene chloride < 5 ppb Flush column.
All other TCLs < DL Reanalyze until blank meets all critena

Repeat initial calibration if nccessary.

GC 8020 minimum 10%  Surrogates within CLs Decontaminate lines and trap.
All TCLs <DL Flush column.
Reanalyze until blank meets all criteria.
Repeat initial calibration if necessary.

GC 8140, 8150 minimum 5% Surrogates within Cls Halt analysis until problem is identified
8080 All TCLs <DL and corrected.
Re-extract entire batch.

GC CLP 3/50 one/extraction No TCLs > CRQLs If TCLs > CRQLs, reprepare entire batch.
batch; at least Surrogates > 20% recovery
onc/20 samples
"1GC 1092 SAM one/extraction Surrogate recovery 60-150% If blank fails surrogate requirements for
Pest/PCBs batch; at least No TCLs > CRQL 10/92 SAM, re-extract entire batch.
one/20 sampies
Inorg. 3754 sulfaste  minimum 5% < reporting Limit Preparc and reanalyze entire batch.
9038
Inorg. 3102 alkalinity minimum 5% < reporting limit Preparc and reanalyze entire batch.
10-303-31-1-A
Inorg. 10-124-13-1-A minimum 5% < reporting limit Prcpare and reanalyze entire batch,
hexavalent Cr
Inorg. 3252 chlorides minimum 5% < reporting limit Prepare and reanalyze entire batch.
9251
10-117-07-1-A
Inorg. 3532 nitrate  minimum 5% < reporting limit Prepare and reanalyze entire batch.
353.2 nitrite
Inorg. 200.7, CLP, minimum 5% < CRDL or reporting limit Prepare and reanalyze entire batch.
- 6010
ICP metals
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Table 15-1 covmuen. QC Frequency, Acceptance Criteria, and Corrective Action for Method Blanks

Inorgan.

206.2, CLP,
7060 (As)
2702, CLP,
7740, (Se)
2392, CLP,
7421 (Pb)
2792, CLP,
7841 (T1)
GFAA metals

minimum 5%

< CRDL or reporting
limit

Prepare and reanalyze entire batch.

245.1, CLP,
7470 (A)
245.5, CLP,
7471 (S)

Hg by CVAA

minimum 5%

< CRDL or reporting
limit

Reprepare and reanalyze entire batch.

Inorgan.

335213,
CLP (A)
CLP (S)
CN

minimum 5%

<CRDL or reporting
limit

Prepare and reanalyze entirc batch.

350.1
10-107-06-1-A
ammonia

minimum 5%

< reporting limit

Prepare and reanalyze entire batch.

Inorgan.

130.1
10-301.31-1-A
hardness

minimum 5%

< reporting limit

Preparc and reanalyze entise batch.

Inorgan.

420.1/2 phenols

minimum 5%

< reporting imit

Prcpare and reanalyze entire batch.

Inorgan.

3402
10-109-12-2-A
fluoride

minimum 5%

< reporting limit

Prepare and reanalyze entire batch.

160.1
filterable
residue

minimum 5%

< 10 mg/L of filkerable
residue

Prepare and reanalyze entire batch.

i

1602
non-filterable
residue

minimum 5%

< 4 mg/L of non-filtcrable
residue

Preparc and reanalyze entire baich.

418.1 (A) (S)
503E (A)

9071 (S) TPH

minimum 5%

1.0 ppm (A)
25 ppm (S)

1A A

Prepare and reanalyze entire batch.

| i

503B (A)
9071 (S)
oil & grease

minimum 0%

1.0 ppm (A)
35 ppm (S)

LA 1A

Prepare and reanajyze entire batch.
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Table 15-1 covmaen. QC Frequency, Acceptance Criteria, and Corrective Action for Method Blanks

Organic 505 total minimum (0%
Charact. organic
carbon
Organic 506 total minimum 0% < 10 mg/kg (S) Prepare and reanaiyze entire baich.
Charact. organic < 0.01 mg/L (A)
Radio- 9310 minimum 5% < 1,0 pCVL/g alpha Halt analysis until problem is
chemistry Gross A/B < 2.0 pCi/L/g beta identified and comrected.
A) (S) Recount and assess data for
usability.
Radio- 903.1 minimum 5% < 1.0 pCi/L above Halt anslysis until problem is
chemistry radium-226 (A) instrument background identified and corrected.
9315 Recount and assess dats for
total radium (A) usability.
Radio- HASL300 mod. minimum 5% < 1.0 pCi/L above Halt analysis until problem is
chemistry U02 (A) instrument background identified and corrected.
isotopic Recount and asscss data for
U-234, 238 ) usability.
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Table 15-2. QC Frequency, Acceptance Criteria, and Corrective Action for Blank Splkes (BS) and
Laboratory Control Samples

GC/MS 624 minimum 5% All spike and surrogate recoverics Halt analysis until problem is
must be within control limits. identified and corrected.
Repeat BS to verify system
control restored,
GC/MS 625 minimum 5% All spike and surrogate recoveries Halt analysis until problem is
must be within control limits. identified and corrected.
Re-extract/reanalyze entire batch
to verify system control restored.
GC/MS 8270 minisnum 5% All spike and surrogate recoveries Halt analysis until problem is
must be within control limits. idcntified and comected.
Re-extract/reanalyze entire batch
to verify system control restored.
GC/MS CLP SV minimum 5% All spike and surrogate recoverics Halt analysis until problem is
3/90 must be within contro} limits. identified and corrected.
Ro-exiract/reanalyze entire batch
to verify system control restored.
GC/MS 10/92 SAM one/SDG All spike and surrogate recoveries Halt analysis until problem is
sV must be within control limits. identified and corrected.
Re-extract/reanalyze entire batch
to verify system control restored.
GC/MS 8240, CLP minimum 5% All spike and surrogate recoverics Halt analysis untii problem is
VOA 350 must be within control limits. identified and corrected.
Repeat BS to verify system
control restored.
GC/MS 10/92 SAM minimum 5% All spike and surrogate recoverics Halt analysis until probiem is
VOA must be within control limits. identified and corrected.
Repeat LCS to verify system
control restored, then repeat
associsted sampies.
GC 601 minimum 10%  All spike recoverics must be Halt analysis until problem is
(LCS pair) within control limits. identified and corrected.
Repeat LCS and MS/MSD to
verify system control restored.
GC 602 minimum 10%  All spike recoveriecs must be Halt analysis until problem is
(LCS pair) within control limits. identified and corrected.
Repeat LCS and MS/MSD 10
verify system control restored.
GC 608 minimum 10%  All spike recoveries must be Halt analysis until problem is
(LCS pair) within control limits. identificd and corrected.
Re-extract/reanalyze entire batch
10 verify system control restored.
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Table 15-2 covmwen. QC Frequency, Acceptance Criteria, and Corrective Action for Blank Spikes
(BS) and Laboratory Control Samples

GC 8010 minimum 5% All spike recoverics must be within  Halt analysis until probiem is
control limits, identified and corrected.
Repeat LCS and MS/MSD 1o
verify system control restored.
GC 8020 minimum 5% All spike recovenies must be within  Halt analysis until problem is
control limits. identified and corrected.
Repeat LCS and MS/MSD to
verify system control restored.
GC 8080 minimum 5% All spike recoveries must be within  Halt analysis until problem is
control limits, Mentified and corrected.
Re-extract/reanalyze entire batch
to verify system control restored.
Gc mod. 8015 minimum 5% All spike recoveries must be within ~ Halt analysis until probiem is
control limits. identified and corrected.
Repeat LCS to verify system
control restored.
GC 8140 minimurn 5% All spike recoverics must be within  Halt analysis until problem is
control limits. identified and corrected.
Re-extract/reanalyze entire batch
to verify systern control restored.
GC 8150 minimum 5% All spike recoveries must be within  Halt anaiysis until problem is
contro| limits. identified and corrected.
Re-extract/reanalyze entire batch
to verify system control restored.
GC CLP 3/90 minimum 5% All spike recoveries must be within  Halt analysis until problem is
Pest’/PCBs control limits. identified and cofrected.
Repeat LCS and MS/MSD to
verify system control restored.
GC 610/8310 minimum 5% All spike recoveries must be within  Halt analysis until problem is
control limits. identified and corrected.
Re-cxtract/reanalyze entire batch
to verify system control restored.
GC 1092 SAM minimum 5% All spike recoveries must be within  Halt analysis until problem is
Pest/PCBs control limits. identified and corrected.
Repeat L.CS to verify system
control restored, then repeat
associated samples.
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Table 15-2 comwm. QC Frequency, Acceptance Criteria, and Corrective Action for Blank Spikes
(BS) and Laboratory Control Samples

Inorganics 3754 minimum 5% +20% true Prepere and reanaiyze entire batch,
9038
suifate

Inorganics 3252 minimum 5% +20% true Preparc and reanalyze entire baich.
10-11707-1-A ' -
9251
chioride

Inorganics 353.2 minimum 5% +20% true Prepare and reanalyze entire batch.
nitrate/nitrite

Inorganics 200.7, CLP minimum 5% £20% true Prepare and reanalyze entire batch.
3/90, 6010
ICP metals

Inorganics 3102 minimum 5% +20% true Prepare and reanalyze entire betch.
10-303-31-1-A
alkalinity

Liorganics 10-124-13-1-A  minimum 5% *20% true Prepare and reanalyze entire batch.
hexavaient Cr

Inorganics 350.1 minimum 5% +20% true Preparc and reanalyze entire batch.
10-107-06-1-A
Ammonia

Inorganics 206.2/CLP/ minimum 5% +20% true Prepare and reanalyze entire baich.

7060 (As)

2702/CLP/

T740 (Se)

239.2/CLP/

7421 (Pb)

279.2/CLP/

7841 (I

GFAA metais

Inorganics 245.1, CLP, minirmum 5% +20% true Prepare and reanaiyze entire batch.
470 (A)
245.5, CLP,
7471 (S)
Hg by CVAA

Inorganics 335.2-3, minimum 5% +20% true Propasc and reanalyze entire baich.
CLP (A)
CLP (S)
CN
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Table 15-2 comwen. QC Frequency, Acceptance Criteria, and Corrective Action for Blank Spikes
(BS) and Laboratory Control Samples

Inorganics 420.1/2 minimum 5% £20% true
phenols

Inorganics 3402 minimum 5% +20% true
10-109-12-2-A
fluoride

Inorganics 130.1 minimum 5%  +20% true Prepare and reanalyze entire batch.
ml-]-A -

Organic 418.1/503E minimum 5% 75-125% recovery Preparc and reanalyze entire batch.

Charact, .%39071

Organic 503B minimum 5% 75-125% recovery Prepare and reznaiyze entire batch.

Charact. ;07; roase

Organic 505 minimum 5% 75-125% recovery Prepare and reanalyze entire batch.

Charact. ;OOSCM

Organic 506 minimum 5% 75-125% recovery Prepare and reanalyze entire batch.

Charact. g

Radiochem. 9310 B minimum 5% +25% of truc value Prepare and reanalyze entirc batch.
gross

Radiochem. 903..1 minimum 5% £25% of true value Prepare and reanalyze entire batch.
r9a3dlnsl.m-226 (A)
total radium (A)

Radiochem. U-02 . minimum 5% +25% of true value Prepare and reanalyze entire batch.
m’:)-ZM,238
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Table 15-3. QC Frequency, Acceptance Criteria, and Corrective Action for Matrix Spikes (MS) and

MS/MSD Pair

624

minimum 5%
full MS/MSD
pair or single MS

All spike recoverics must be within
contro! limits.

Analy2e BS.

If BS is scceptable, report
MS/MSD and BS with data

qualifier noting sample matrix
interference.

625

minimum 5%
full MS/MSD
pair or single MS

All spike recoveries must be within
control limits.

Analyze BS.

If BS is acceptabie, report
MS/MSD and LCS with data
qualifier noting sample matrix
interference.

GC/MS

minimum 5%
MS/MSD pair

Majority of spike recoveries and
RPDs must be within control limits.

Ansiyze BS.

If BS is acceptable, report
MS/MSD and LCS with dats

qualifier noting sample matrix
interference.

8240

minimum 5%

MS/MSD pair

Majority of spikc recoveries and
RPDs must be within control limits.

Analyze BS.

If BS is accepiabie, report
MS/MSD and LCS with data
qualifier noting sample matrix
interference.

CLP 3/90
VOA

minimum 5%
MS/MSD pair

Majority of spike recoveries and
RPDnmustbewiﬂ:inqommllimiu

Anajyze BS.
If BS is acceptable, report
MS/MSD and LCS with data

qualifier noting sampie matrix
interference.

GC/MS

CLP 3/90
sv

minimum 5%
MSMSD pair

Majority of spike recoveries and
RPDs must be within control limits.

Analyze BS.
If BS is acceptable, report
MS/MSD and LCS with data

interference.

601

minimum 10%

Majority of recoveries and RPDs
must be within control limits.

Analyze BS.

If BS is acceptable, report
MS/MSD and LCS with data

qualifier noting sample matrix
interference.

602

minimum 10%

Majority of recoveries and RPDs
must be within conirol Limits.

Analyze BS.

If BS is acceptable, report
MS/MSD and LCS with data
qualifier noting sample matrix
interference.
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Table 15-3 covmwen. QC Frequency, Acceptance Criteria, and Corrective Action for Matrix Spikes

(MS) and MS/MSD Pair
GC 608 minimum 10%  Majority of recoveries and RPDs Analyze BS.
must be within control limits. If BS is acceptable, report
MS/MSD and LCS with data
qualifier noting sample matrix
interference.
GC 8010 minimum 10%  Majority of recoveries and RPDs Analyze BS.
must be within control limits. If BS is acceptable, report
MS/MSD and LCS with data
qualificr noting sample matrix
interference.
GC 8020 minimum 10%  Majonity of recoverses and RPDs Analyze BS.
must be within control limits. If BS is scccptable, report
MS/MSD and LCS with data
qualifier noting sample matrix
GC 8080 minimum 10%  Majority of recoveries and RPDs Analyze BS.
must be within control limits. If BS is acceptabie, report
MS/MSD and LCS with data
qualificr noting sample matrix
GC 8140 minimum 10%  Majority of recoverics and RPDs Analyze BS.
maust be within control limits. If BS is acceptable, report
MS/MSD and LCS with data
qualifier noting sample matrix
GC 8150 minimum 10% Majority of recoveries and RPDse Analyze BS.
must be within controi limits. If BS is scceptable, report
MS/MSD and LCS with data
qualificr noting sample matrix
GC CLP 390 minimum 5% Majority of recoverics and RPDs Analyze BS.
Pest/PCBs must be within control limits. If BS is acceptable, report
MS/MSD and LCS with data
GC 610/8310 minimum 10%  Majority of recoveries and RPDs Analyze BS.
must be within control limits. If BS is acceptable, report
MS/MSD and LCS with data
qualifier noting sample matrix
Inorg. 200.7, minimum 5% 75-125% recovery® (See footnote Flag dsta with "N™,
CLP, (sampie spike)  at end of tablc.)
6010
ICP metals
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Table 15-3 commuen. QC Frequency, Acceptance Criteria, and Corrective Action for Matrix Spikes
(MS) and MS/MSD Pair

P

Inorganics 206 2/CLP/ minimum 5% 75-125% recovery® (See footnote Flag data with "N™,
7060 (As) (sample spike) at end of table.)
270.2/CLP/
T740 (Se¢)
239.2/CLP/
7421 (Pb)
2792/CLP/
7841 (T1)
GFAA metals

Inorganics 245.1 minimum 5%  75-125% recovery® (See footnotc  Flag data with "N™.
CLP, (sample spike) at end of table)
7470 (A)
245.5, CLP,
7471 (S)
Hg by CVAA

Inorganics 335.2-3 minimum 5% 75-125% recovery® (Sec footnote Flag data with "N™.
CLP, (sample spike) at end of table)
7470 (A)
CLP (S)
CN

Inorganics 420.1/2 minimum 5% 75-125% recovery®® (See footnote QA Notice is required.
phenols at end of table)

Inorganics 3402 minimum $% 75-125% recovery*** /RPD <20 QA Notice is required.
10-109-12-2-A (See footnote st end of table)
fluoride

Inorganics 3754 minimum 5% 75-125% recovery*** /RPD < 20 QA Notice i8 required.
9038 (See footnote at end of table)
sulfate

Inorganics 3252 minimum 5% 75-125% recovery*** /RPD < 20 QA Notice is required.
10-117407-1-B (See footnote at end of table)
9251,
chloride

Inorganics 3532 minimum 5% 75-125% recovery*** /RPD < 20 QA Notice is required.
nitrate/nitrite {See footnote at end of table)

Inorganics 3102 minimum 5% 75-125% recovery®®® /RPD < 20 QA Notice is required.
10-303-31-1-A {See footnote at end of table)
alkalinity

Page 15-18 ———————  COmMpuChem Quality Assurance Plan



Section No. 15.0
Revision No. §
Date: April 1, 1994

Table 15-3 comumn. QC Frequency, Acceptance Criteria, and Corrective Action for Matrix Spikes

(MS) and MS/MSD Pair

Inorganics 10-124-13-1-A minimum 5% 75-125% recovery*®® /RPD < 20 QA Notice is required.

hexavalent Cr (See footnote at end of table)
Inorganics 350.1 minimum 5% 75-125% recovery®*® /RPD < 20 QA Notice is required.

10-107-06-1-A (See footnote at end of table)

ammonia
Inorganics 130.1 minimum 5% 75-125% recovery**® /RPD < 20 QA Notice is required.

10-301-31-1-A (Sec footnote at end of tabie)

hardness
Organic 418.1/503E minimum 10%  75-125% recovery /RPD < 25 Analyze LCS or reprepare and
Charact. 9071 reanalyze MS/MSD.

TPH
Organic 503B minimum 10%  75-125% recovery /RPD <25 Analyze 1.CS or reprepare and
Charact. 9071 reanalyze MS/MSD,

oil & grease
Organic 505/505M minimum 10%  75-125% recovery /RFD < 25 Analyze LCS or reprepare and
Charact. TOC reanaiyze MS/MSD.
Organic 506 minimum 5% 60-120% recovery /RPD < 25 Analyze LCS or reprepare and
Charact. 9020 reanalyze MS/MSD.

TOX
Footnotes

* A majority of percent recoveries (%R ) must fall within the acceptance range, or repreparation of the entire sample bsich muet occur uniess the limits
are advisory and holding time has expired. If sn individusl recovery is not within accepiance criteria, the data for ali samples associated with the spiked
sample and determined by the same anaiytical method must be flagged with an “N” on Forma | and V., If the sample concentration exoseds the spike
concentration by a factor of four or maore, the dsta is reported unflagged, even if the spiks recovery is outside the scosptance range.

** Exoeptions will be defined in a QA Notice.

e Based on standard aqueous sample matrix or documented methods for solid preparstions. If recovery is not within control limits and sample resuit

does not sxceed 4 x the amount of spike added, matrix interference is suspected. Verify by spiking another aliquot of the sampile. If control limits are still not

met, & QA Notice is required.
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Table 15-4. QC Frequency, Acceptance Criteria, and Corrective Action for Duplicates

Inorganics 200.7 minimum 5% 20% RPD* (See footnotes Flag data outside acceptance
CLP, at the end of the table.) criteria with an "*°, **
6010
ICP metals

Inorganics 206 2/CLP/ minimum 5% 20% RPD* (Sec fooinotes Flag data outside acceptance

7060 (As) ’ at the end of the table.) criteria with an "**.
2702/CLP/
7740 (Se)
2392/CLP/
7421 (Pb)
2792/CLP/
7841 (TN
GFAA metals

Inorganics 245.1, CL¥/ minimum 5% 20% RPD* (See footnotes Flag datz outside scceptance
7470 (A) at the end of the tabic.) criteria with an "*",
245.5, CLP/
7471 (8)
Hg by CVAA

Inorganics 3252-3 minimum 5% 20% RPD* (See footnotes Flag data outside acceptance
CLP, 6010 at the end of the table.) critcria with an "*",
CN (A)
CLP (S}
CN

Inorganics 160.1 minimum 5% 20% RPD** (Sce footnotes QA Notice required.
filterable at the end of the table.)
residue

Inorganics 160.2 minimum 5% 20% RPD** (See footnotes QA Notice required.
non-filterable at the end of the table.)
residuc

Inorganics 420.1-2 minimum 5% 20% RPD** (Sec footnotes QA Notice required.
phenols at the end of the table.)

Footnotes

* The £20% RPD is used when the sampio and duplicsie resuits are greater than or equal (o five times the CRDL or reporting limit. A control limit of +
the CRDL/reporting limit is used if either the sampies or duplicate valwe ia leas thaa five times 8w CRDL/reporting limit. If both the duplicate and sample
valuea are joss than the IDL, then the RPD is not calculsted and no acceptance criseria can be appiied. If sn individual RPD is not within acoeptance criteria,
the data for all saruples associated with the duplicate must be flagged with an asterisk (*) on Forrns [ and VL

- Exceptions will be noted in a QA Natice.
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Table 15-4. QC Frequency, Acceptance Criteria, and Corrective Action for Duplicates

Labeoooo Method .. Frequency - - -Acceptance Criteria: . ‘Corrective Action -

Radiochemist 9310/703 minimum 10% +25% RPD Recount and assess data for
gross A/B usability.

Radiochemist  903.1 minimum 10% +25% RPD Recount and assess data for
mdium-226 (A) If samples <5 x the blank, usability.
9315 duplicate must be +5 pCVL
total radium (A)

Radiochemist  U-02 isotopic minimum 10%  +£25% RPD Recount and assess data for
U-234,238 usability. If samples <5 X the

blank, duplicate must be
+5 pCi/L.
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16.0 QA Reports to Management

Each QA department staff member produces a monthly report summarizing QA activities during the
previous month. The QA manager submits these reports to the Vice President General Manager, who
includes them in his cumulative report to the Chief Executive Officer (CEO) and the senior executive
staff.

All laboratory managers receive a portion of the QA report that contains a statistical analysis of
production and repeat rates. Laboratory managers use the report to numerically assess total monthly
production, frequency of repeated analyses, and causes of unacceptable conditions or performance.

QA presents these data in a series of Pareto charts, line graphs, and bar graphs. QA obtains this
information from the LIMS based on the frequency of analytical condition codes applied to samples.

Condition codes are two-letter codes used to indicate the status of each analysis in the LIMS. This
system of codes is used to monitor and track analytical performance. Data reviewers or analysts assign
appropriate codes to each analysis. For example, if surrogate recovery in a GC/MS semivolatile
analysis falls below the lower control limit, the data reviewer assigns the code SL (surrogate recovery
low). The data reviewer then documents this by recording the code on the appropriate portion of the
analytical worksheet. The code is then entered into the schedule detail record (queue) in the LIMS so
that the sample can be scheduled for reextraction and reanalysis. This record is useful to identify when
additional feedback, performance testing, or training may be needed. More than 50 condition codes
have been defined for this system.

Various computer programs are used to sort and to assess the condition code and scheduie detail
record by sample matrix, samplie type, analytical method, and procedure (SOP). QA staff note in their
monthly reports any procedural changes necessary as a result of applying condition codes.

The monthly report may include a summary of quality probiems observed during the period, and any
corrective actions taken to prevent recurrences of the problems. The report stresses proactive measures
QA takes to improve total quality and to ensure compliance with QA program requirements.

The supervisor of the Technical Communications department, who controls all SOPs, laboratory
logbooks, and the QA Plan, and administers all laboratory certifications, also submits a monthiy report
to the VPGM. This report summarizes document revision and distribution as well as the status of all
certifications of the laboratory by external agencies.

The QA department report includes:

information on QA’s role in resolving quality issues with clients or other external agencies

notification of any QA organizational changes

information on training and safety issues that were not covered in audit reports during the

period

performance summaries of subcontractor laboratories

summaries of self-inspection activities

feedback for acceptable performance on interlaboratory or intralaboratory tests and audits

summary of customer problem resolution activities, including outstanding and closed

CPRRs

=« information on periodic QA assessments of measurement data accuracy, precision, and
method detection ttmits

s summaries of external audits conducted
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The QA manager summarizes all routine system auditing activities conducted by the QA
department during each quarter and reports this to the VPGM. The VPGM uses information
about the outcome of QA activities to assess the effectiveness of quality management systems
and to identify problems that hinder successfully meeting quality program objectives such as
adequacy of resources and personnel, or effectiveness of management controls. Management
responses to corrective action should be prompt and are evaluated for effectiveness.
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17.0  Facilities and Safety

CompuChem Environmental Corporation is located in two adjoining buildings in Research
Trangle Park (RTP), North Carolina, which is 15 miles west of Raieigh. One of the largest
GC/MS laboratories in the world is housed at our RTP facility. The iaboratory facility has
over 38,000 square feet of office and laboratory space. Over 29,000 square feet of this space
contains the laboratory areas (Figure 17-1), while the remainder contains support areas.

We use state-of-the-art instruments and data processing equipment for organic, inorganic,
and mixed waste analyses. One Hewlett Packard (HP)-3000 series 937 is dedicated to schedul-
ing and tracking analyses through the laboratories. An additionat HP-3000 serics 70 computer
is used for the accounting systems, Other computing resources in our laboratory include a
PDP-11, three HP-1000s, a NOVA 4C or 4X system built into each of our GC/MS instru-
ments, and more than 100 microcomputers. The LIMS is accessed by laboratory, marketing,
systems management, and accounting personnel via more than 130 computer terminals located
throughout the facility. A comprehensive instrument inventory list is available as Supplement
C to this QA Plan. For ordering information, see Section 3.0.

The environmental controls for heating and cooling start and stop automatically to maintain
temperature control. All areas in which temperature is critical, such as walk-in and reach-in
refrigerators, freezers, and computer rooms, are monitored 24 hours per day by an off-site
security monitoring firm. This ensures that proper temperatures are maintained. Temperatures
are documented in logbooks twice daily for these units to provide a historical record. The fire
and burglar alarms are also monitored by this firm, which will contact the appropriate person-
nel at state and local agencies in the event of an emergency.

A security guard is on site seven days a week, 24 hours a day. Building access is restricted
to authorized CompuChem personnel. Rusco card entry readers are in place at all building
entrances and exits and at entrances to the laboratory building. All critical laboratory areas are
continuously supported by an uninterrupted power supply (UPS) system in the event of a
power interruption. Only employees requiring entry to perform their job functions are allowed
access to restricted areas. Each employee must have identification on them whiie on the
premises. This ID must include the employee's picture and personal identification number.

17.1 Laboratory Areas

The laboratory areas at CompuChem include the Sample Control department, the
walk-in refrigerator systems, the Organic and Inorganic Sample Preparation Labora-
tory, the solvent storage area, the GC/MS Laboratory, the TCLP Laboratory, the ZHE
Laboratory, the GC Laboratory, the Radiological Laboratory, the Standards Labora-
tory, the Inorganic Instrument Laboratory, the Organic Characterization Laboratory,
the GPC/Florisil Laboratory, separate continuous liquid-liquid extraction room, the
radiological sample preparation and counting rooms, and the extract storage area. An
instrument maintenance area is in the expansion building adjacent to the single-story
laboratory building.
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Figure 17-1 CompuChem Laboratories Floor Plan (Laboratory Building)
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Table 17-1. Facilities Space Allocation

Department Square Footage
Laboratory Management 348
Sample Control 2479
Production Planning and Control 462
Report Preparation/Document Control/Copy Room 4576
Technical Review 895
Glassware Preparation 742
Solvent Storage 536
GPC Room 446
Continuous Extraction 420
Leachate Preparation 273
Quality Assurance 605
Technical Communications 250
Instrumentation 1632
Radiological Laboratory 1451
GC Laboratory 2281
GC/MS VOA Laboratory 2091
GC/MS Semivolatiie Laboratory 2768
Inorganics Laboratory 4208
Laboratory Automation 560
Warehouse 68
Facilities 474
Computer Operations 1540
Sales 1024
Customer Service/Project Management 1762
General Management 1107
Human Resources 509
Finance 1071
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Sample Control
The Sample Control Department is adjacent to the Jaboratories. Samples arriving are
identified and logged into the LIMS for scheduling and tracking.

Walk-in Refrigerator Systems

Two separate refrigeration systems are used for sample storage, one of which is used
exclusively for storing samples scheduled for volatile organic analyses. The units are
two independent refrigeration systems that are kept at a temperature of 4°C + 2°C,
and that are equipped with activated carbon air filtering systems. Both refrigerators
are locked, with access restricted to sample custodians, and the temperature-activated
alarm systems are monitored by a private security service. In the event of unauthorized
entry or temperature fluctuations, appropriate parties are notified. If power is inter-
rupted a UPS, in conjunction with a gas-powered generator, maintains the appropriate
temperatures until the electricity is restored by Duke Power Company. The laboratory
has at its disposal a refrigerated tractor trailer in the event of catastrophic power
failure.

Sample Preparation Laboratories

These laboratories include an area for organic sample preparation and an arca for
inorganic sample preparation. Each area is equipped with ventilation hoods. A single-
pass air handling system is in place in these laboratories acting, in effect, as a walk-in
hood. Fresh air is introduced into the area through the ceiling and is forced out near the
floor. The system exchanges the laboratories’ air every two minutes. Continuous
liquid-liquid extractions are performed in a separate laboratory area which has the
capacity for up to 80 continuous extractors.

Toxicity Characteristic Leaching Procedure (TCLP) Preparation

Laboratory

This area is equipped to perform TCLP on aqueous and solid samples for semivolatile
GC/MS, pesticide and herbicide GC, and metais analysis. The laboratory is equipped
with six rotators that can hold eight samples each, four Millipore waste filtration
devices for filtering leachates, an exhaust hood, and a deionized water source. The
room temperature is monitored when leachates are being prepared. In addition, the pH
meter is calibrated using three certified buffers (2.0, 4.0, and 10.0) to bracket the
buffers used in the TCLP.

Zero Headspace Extraction (ZHE) and Solid VOA Preparation Laboratory

This area is equipped to perform the ZHE on samples for volatile GC/MS analysis.
The laboratory is equipped with three rotators each equipped to hold eight samples, 20
Millipore ZHE devices, and an exhaust hood. The room temperature is monitored
when leachates are being prepared.
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Solvent Storage Area )

The solvent storage area is adjacent to the sample preparation laboratories, and is
secured at all times. Its safety features include reinforced concrete walls, alarm
systems, a Halon fire suppression system, and a roof designed to implode to relieve
pressure in the event of an accident.

GC/MS Laboratory _
CompuChem's 22 GC/MS instrument systems (15 organic water analyzers [OWAs]
and seven INCOS-500s) are strategically placed on a raised computer floor. This
allows the gas, water, cooling, and exhaust systems required to support each instru-
ment to enter and leave the room independently beneath the floor. Equipment is
arranged in working clusters for maximum efficiency. In this way, specific instruments
can be used for specific types of analyses. All OWA instruments used for semivolatile
analyses have been upgraded with Varian 3400 GCs, CTC autosamplers, operating
systems, and heated sources, as appropriate for the instrument application.

The volatile laboratory and the semivolatile laboratory are separated by floor-to-
ceiling glass walls. To prevent cross-contamination, instruments used for volatile
analyses are never used for semivolatile analyses. The volatile laboratory's intake air is
carbon-filtered. As a further precaution against contamination, the volatile laboratory
has positive pressure, which causes air to go out of but not into the volatile laboratory
from other areas in the building. Moreover, each cluster of instruments is staffed by
analysts cross-trained to perform each procedure. This staffing system permits inti-
mate daily interactions between the operator, the instruments, and applied methodolo-
gies. All other instruments are dedicated in a similar way.

These GC/MS systems are all connected to the CompuChem computer network to
assure accurate data transmission and archiving of analytical resuits. This networking
feature reduces data processing time and protects data integrity.

GC Laboratory

The laboratory's 29 gas chromatographs are equipped with autosamplers or purge and
trap devices (Tekmar LSC-2) and are interfaced with HP 1000 laboratory computers
for data processing. Many of the GCs are equipped with dual detectors. A variety of
detectors are attached to the GCs, including flame ionization, flame photometric,
electron capture, thermionic-specific (also called nitrogen-phosphorus or alkaline-
flame ionization) electrocoulometric (Hall) detectors. The laboratory is also equipped
with three high perfornance liquid chromatographs (HPLCs) with autosamplers.
These instruments have fluorescence and/or UV detectors.

Radiological Laboratory

This laboratory is separated completely from all other laboratories, and is divided into
two functional areas, a radiochemistry laboratory and a counting room. The laboratory
1s equipped with four cight-foot ventilation hoods, 64 square feet of bench space,
storage cabinets, and a sink. The hoods are equipped with HEPA filters. The labora
tory has a constant supply of deionized water.
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In the counting room are several instruments that detect low level radionu-
clides. The gamma spectroscopy system consists of an HPGe detector
interfaced with an HP Vectra personal computer. The laboratory also includes
a Tennelec low-background alpha/beta counter, a Packard 2500TR liquid
scintiilation analyzer, two Lucas cell counters for radium detection, an NMC
PC-55 alpha/beta counter, and 12 alpha spectrometer modules.

Standards Laboratory

This area is scparated completely from all other laboratories. Refrigeration,
glove box, and hood units are located in this area. A five-place Mettler
analytical balance is used for weighing neat materials.

Inorganics Laboratory

The Inorganics Laboratory is separated completely from all other laboratories

and is equipped with two simultaneous ICP units, two Technicon autoanalyzers with
multipie modules, eight atomic absorption units, one UV-visible spectrophotometer,
one Leeman autoanalyzer, and one Lachat autoanalyzer, Several other analytical
instruments that perform classical analyses are also located in the laboratory. Hood
systems for instrument exhaust are also an integral part of the Inorganics Laboratory.
The analytical instruments enable CompuChem to meet even the most stringent and
varied inorganics testing requirements.

Organic Characterization

This iaboratory prepares and analyzes environmental samples for TPH and oil and
grease using an FT-IR (Fourier Transform-Infrared spectrophotometer), TOC using a
Dohrmann TOC analyzer, and TOX using a Dohrmann TOX analyzer. Using these
instruments, CompuChem is able to screen highly contaminated samples.

Extract Storage

Sample extracts are stored in custom-designed reach-in refrigeration units. These
refrigeration units arc accessed only by sample custodians; access requires a key.
Temperature readings are documented twice daily in standardized logbooks. The
refrigeration units are equipped with a temperature-activated alarm system that is
monitored by a private security service. In the event of a temperature excursion,
appropriate parties are notified.

17.2 Hazardous and Mixed Waste Disposal
CompuChem Environmental Corporation is a large quantity waste generator and is

subject to annual inspections. We must comply with ali RCRA and State of North
Carolina Hazardous Waste Section requirements identified in 40 CFR Part 261.

Page 17-6 —————————————ssessssessm  COMpuChem Quality Assurance Plan



Section No. 17.0
Revision No. 4
Date: July 23, 1993

Mixed and radioactive wastes are handled and disposed of in accordance with the
requirements and regulations defined in our radioactive materials license issued by the
State of North Carolina. During the process of analytical testing, the laboratory
generates hazardous wastes as defined by RCRA. These types of wastes fall primarily
under waste stream codes FO01, F002, F003, and F005, and are identified in 40 CFR
Part 261. Radioactive waste and mixed waste are also generated during the course of

Mixed waste means waste that is both hazardous and radicactive. These wastes are
stored at the facility until they are picked up for disposal. All storage drums must be
labeled properiy, tightly sealed, and overpacked if structural integrity is suspect.
Waste handling and disposal procedures conducted on site are carried out in compli-
ance with CompuChem's waste disposal SOP and in compliance with RCRA regula-
tions. All recycling and arrangements for final disposition (i.¢., transport to burial or
incineration) are handled by a licensed hazardous waste contractor or mixed/
radioactive waste contractor. Unused raw samples that underwent radiological or
mixed waste analyses are shipped back to the client as required by CompuChem's
radioactive materials license issued by the State of North Carolina. After analysis and
following a three month holding period, all residual solid and aqueous samples are
disposed of as hazardous waste. CompuChem makes aggressive efforts to minimize
waste, and makes every effort to recycle those materials and chemicals that are well
suited for this purpose. Table 17-2 describes CompuChem’s general waste disposal
procedures.
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Table 17-2. General Waste Disposal Procedures

Type Analyses Storage Disposal
. Conditions Procedures
halogenated solvents pesticides/herbicides/ 55-gallon drums recycied
methylene chloride BNA .
Freon oil and grease/TPH 55-gallon drums recycled
mixed solvents VOA standards/herb- 55-gallon drums disposed
(flammable & non- icides/pesticides .
halogenated)
neat & diluted all original glass or disposed
standards plastic bottles are
lab packed
heavy metals metals/chloride plastic containers disposed
acid solutions metals/general add to neutralizing sanitary
inorganics chambers sewer
extractables
all samples all analyses original container in disposed
Sample Control
radioactive and mixed | radiologicals original containers in returned to
waste unused raw Sample Control client for
sampies disposal
17.3  Health and Safety

CompuChem is concerned about the health and safety of all employees and, therefore,
provides a smoke-free workplace. CompuChem has the proper facilities, equipment,
and maintenance for a safe and healthy working environment. All laboratory personnel
regularly undergo physical examinations. CompuChem's safety officer coordinates
many safety-related actvities, including internal and external safety committee
inspections. The safety officer also arranges safety inspections by the county fire chief.
Fire drills are performed quarterly.
Standard operating procedures that relate to laboratory safety are available
throughout the facility and, in the event of an emergency, provide instructions.
Evacuation routes are posted within each laboratory and throughout the building.
When laboratory spills or accidents occur, laboratory personnel must follow strict
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cleanup or first aid procedures, and the area manager must complete a Spill Report or
Accident Report and submit it to the company chemical hygiene officer (CHO).

The CHO is responsible for conducting health and safety surveys to identify
potential health hazards and collect background information for assessment of these
hazards. The CHO documents obvious signs of exposure by spending time in each lab,

noting the following:

« airbome dust, smoke, or mist
» accumulations of dust, liquid, or solid residue on the floor, instruments, or
work benches
s odors from solvent vapors or gases
bumning or throat/nose irritation
presence of procedures for responding 1o emergencies, such as chemical
spills, leaks, explosions, and fire

The CHO is also responsible for monitoring quarterly inspections and conducting
random inspections to endure that labs meet requirements necessary to mantain a safe
working environment.

The CHO also specifies chemicals exposure evaluation strategies to ensure that
exposure of personnel to hazardous materials are within acceptable limits. To do this,
the CHO compiles a list of hazardous chemicals used at CompuChem and their
associated permissible exposure limits (PELs) as defined in 29 CFR Part 1910,
subpart Z, of the Federal Register. The CHO measures appropriate PELs in each
area, using page 3316 of the Federal Register (Volume 55, No. 21, January 31, 1990)
and page 4 and Appendix B of Prudent Practices for Handling Hazardous Chemicals
in Laboratories as guides.

If potential nisks are identified, the CHO and the lab managers should structure a
sampling plan to ensure that exposures are within PELs. The nature of this sampling
plan depends on the initial PEL measurements. Following are some monitoring

methods that the CHO may use:
» personal sampling s wipe monitoring

Through Human Resources, the CHO also coordinates training sessions and informa-
tion exchange to ensure that employees receive training in safe work practices and
emergency response and are made aware of hazards in their areas. Training topics

include:

» right to know » safe work practices

« chemucal spills » waste handling

» first aid/CPR » use of emergency equipment

« other appropriate categorics = handling radiolabeled matenials
= interpretation of MSDSs
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17.4  Radiation Safety Officer

The RSO is responsible for overseeing the safety aspects of the radiological operations
in the laboratory. The RSO is responsible for:

s periodic certification of the radiation monitoring devices in the sample
receiving area and the radiological laboratory

« handling film badge distribution and associated paperwork

« granting final approval of requests to purchase radioactive materials to
ensure that quantities do not exceed the limitations of CompuChem's
license

« making sure that radioactive materials and wastes received or generated
by CompuChem are disposed of properly

» performing monthly swipe tests of the radiological laboratory and related
areas of CompuChem in which radioactive materials are used

= performing quarterly inspections of the Radiological Laboratory and
related laboratories and issuing a report that lists results, conditions,
improvements, etc.

= maintaining records and documentation related to all of the above items

17.5 Radiation Safety Practices

The Radiological Laboratory staff performs several procedures to ensure the safety of
personnel within the Radiological Laboratory and personnel in other areas of the
laboratory butiding. When any portion of a prepared standard, blank spike, or tracer is
used, the information is recorded in the radiological materials traceability logbook.
Whenever a prepared or purchased radiochemical material is disposed of, the disposal
is recorded in either the acidic or the basic radiochemical liquid waste disposal
logbook. A radiochemist performs a daily survey to monitor background radiation in
the sample preparation area and the counting room (areas within the Radiological
Laboratory). Any trends are noted. The Radiation Safety Officer (RSO) is notified of
any background radiation in the sample preparation arca and the counting room (areas
within the Radiological Laboratory) so that decontamination procedures can be
implemented. As our license requires, we have frisking stations available for personnel
leaving the Radiological Laboratory area.
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17.6  Chemical Hygiene Plan

CompuChem has developed a written description of our Chemical Hygiene Plan
(CHP), which complies with the standards of the Occupational Safety and Health
Administration (OSHA) set forth in 29 CFR Part 1910.1450 (January 31, 1990). This
CHP incorporates CompuChem's contingency plan.

17.7 Radiological Laboratory Safety Manual
A Radiological Safety Manual is available to all employees and was written for
personnei involved in processing radiological samples. The manual is provided during

employee orientation and training, and serves as a basic reference for general informa-
tion. The manual complies with North Carolina regulations under Title 10 CFR.

17.8 Sources
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18.0  Procurement Control

This section addresses material procurement and controf, material quality inspection, and
reagent storage.

18.1  Material Procurement and Control

The two prime objectives of CompuChem's Accounting department are to maintain
sufficient supplies of all required items as needed, and to encourage all forms of
competition to aggressively seek the best total value in a combination of supply, price,
required quality, and service. Department and laboratory managers have primary
responsibility for maintaining adequate inventory of supplies and ensuring that all
supplies/equipment meet or exceed quality requirements. Managers work through the
Accounting department to meet these objectives. CompuChem uses competitive inquir-
ies or requests for bids, along with appropnate negotiation, to provide equal opportu-
nities for potential and current suppliers to earn CompuChem's business and to allow
the laboratory to seek the best overall value. Long-term considerations include
reliability, price, required quality, and service. Suppliers must maintain the
confidentiality of competitively sensitive information that is obtained from the
Accounting department or other CompuChem personnel. Prices and related informa-
tion, whether accepted or not, will not be disclosed.

Each year, various vendors will supply the laboratory with solvent/chemical
samples during the bidding process. The laboratory evaluates each vendor's sample, as
described in the next section, before the bid is considered by the Accounting
department. If solvent/chemical quality is equivalent, then price and service are
considered. Prices are kept low because of the highly competitive market and the high
volume used by the laboratory.

18.2  Material Quality Inspection

Managers interact with the department when purchasing supplies/equipment that could
potentially affect data quality, and therefore results of sample analyses, before use in
production. The manager of QA or designated QA staff member determines the
appropriate test procedures and evaluates the resulting test data. A similar validation
process is used in testing new instrumentation. When variability is exhibited in the
quality of vendor-supplied materials or services, the laboratory department manager is
responsible for working with the Accounting department to find a suitable altenative
source.

Information on new chemicals must be supplied to the chemical hygiene officer and
safety officer and the waste management office before purchase. Items and services
have been identified that are known to affect quality. Control over these is described as
follows.
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Control of Analytical Standards _

High punty standards are purchased through reputable vendors with certificates of
traceability to NIST when possible. Certificates are maintained on file for documenta-
tion purposes or may be included in the data deliverables. New working level standard
lots are evaluated and approved before they are used in production. Organic standards
used in non-CLP methods are prepared internally in the organic standards laboratory.
The standards chemist is responsible for maintaining adequate inventories and
initiating standard purity testing for cach preparation lot. QC reference materials
traceable to NIST, as available, are supplied to the laboratories by the QA department
in conjunction with the single blind PE program. Purchase and inventory of these
certified materials are controlled by QA.

Reagent Control

Solvents are purchased in bulk lot quantities. Before purchasing solvents, a bottle from
the lot is tested in the laboratories. Solvent lot approval must be documented by the
laboratory manager and the QA department before distribution to the supplier ware-
house. SOPs are written that define criteria for solvent lot acceptance. An inventory
and supply control are maintained by the warehouse. The laboratory continually
monitors the integrity of these materials by routinely analyzing QC method blanks with
each batch of samples. Chemicals are routinely monitored and inventoried by the
appropriate laboratory manager and replenished as needed, allowing adequate time for
the order processing, shipment, and quality verification steps.

Radiological Inventory Control

Radiological standards are inventoried at least semiannually to ensure compliance to
our licensing limits. All radioactive materials are maintained under inventory control
and total activities computed to ensure that allowed quantities of radionuclide activity
are not exceeded. Documentation of the inventories are availabie for audit purposes.
Accountability of sample quantities is accomplished by means of a tracking logbook
with procedures described in a written SOP. These tracking procedures are performed
on an ongoing basis.

Glassware Lot Control

Glassware for use in SampleSaver shipping containers is purchased certified clean.
The resuits from the test analysis of each lot is reviewed by the QA department before
purchase. Once approved, the lot is shipped to the vendor warehouse for distribution to
the laboratory on an as needed basis. Certificates of analysis are retained in the QA
department and made available to our clients upon request. The vendor approval
process involives an initial on-site evaluation of the supplier operation and includes the
supplier storage warchouse.
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Control of Subcontracted Analytical Services

CompuChem performs a wide array of analytical methodologies, and on an exception
basis, the laboratory must locate a suitable altemate laboratory to perform methods
not performed in house. The use of a qualified laboratory for subcontracted analytical
services is agreed to by CompuChem's client before the analyses take place. The QA
deparment oversees subcontract laboratories through a program of inspection and
approval. An evaluation of the laboratory includes an on-site audit, review of standard
operating procedures, QAPP, and statement of qualifications, and recent PE study
scores with laboratory responses to any deviation from CompuChem's quality require-
ments. Formal approval is granted and rencwed annually. The approved supplier list is
distributed to in-house personnel who are responsible for procuring subcontracted
SETvices.

Control of Computer Hardware and Software

Procedures for computer systems development and validation include an initial survey,
feasibility study, analysis and general design, detail design, system development and
programming, implementation and production. Each phase is controlled by the
Systems and Laboratory Automation department, and are supported by written
standard operating procedures. Software validation procedures are performed by
means of in-use tests on data reduction spreadsheets used in each laboratory. Hand-
made calculations are compared to electronically generated calculations. Acceptable
performance of the computer program in the operating system is verified. Validated
software are assigned version numbers and version control is maintained by the
appropriate laboratory. Resuits of these test procedures are documented.

Computer hardware maintenance contracts are provided by the original supplier or
through third party agreement. Individual users define requirements for the items
necded. Internal systems support staff assist users in this process as needed. In service
inspection is provided internally by trained hardware and software experts, as needed.
Purchase orders are completed and equipment approved by senior staff before the
order is placed through the Purchasing department.

Reagent Storage

Table 18-1 presents information about conditions under which reagents are stored. The
sample control department stamps each case of reagent with the date received. The
reagent supplier ships cases from an approved lot to the laboratory as needed until the
lot is depleted. Unused cases are stored in a designated solvent storage room. Reagents
within individual laboratories are stored in appropriate cabinets or under hoods. All
solutions and reagents are labeled with the date opened/prepared and the opener's/
preparer’s inftials unless the solution or reagent is consumed within one shift.
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‘Reagent

- .Storage

Location

Conditions

halogenated solvents

nonhalogenated solvents

alcohols

inorganic chemicals

trace metals

peroxides (H,0,)

acids

vented storage cabinets

vented storage cabinets

vented storage cabinets

shelving cabinets

shelving cabinets
vented storage cabinets

vented storage cabinets

Organic Characterization Lab,
Organic Extractions Lab
Electronics Shop

GC/MS Lab

GCLab

Standards Lab

Organic Extractions Lab,
Inorganic Extractions Lab
Electronics Shop

GC/MS Lab

GCLab

Standards Lab
Radiological Lab

Organic Characterization Lab,
Inorganic Extractions Lab
Volatile Sample Preparation Lab
GC/MS Lab

GCLab

Standards Lab

Organic Characterization Lab,
Inorganic Extractions Lab,
Electronics Shop,

GC/MS Lab,

GC Lab,

Standards Lab
Radiological Lab

Inorganic Instrumentation Lab,

Inorganic Extractions
Radiological Lab
Inorganic Extractions

Organic Characterization Lab
TCLP Lab ‘

air conditioning

air conditioning

air conditioning

air conditioning

air conditioning

air conditioning

air conditioning
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Table 18-1 cormuzny. Reagent Storage Reguirements

Reagent Storage Location Conditions
organic standards explosion-proof Standards Lab air conditioning
refrigerators Volatile GC/MS
Semivolatile GC/MS
stock organic solvents | vented storage room | Soivent Storage Room vented by fan
24 hr/day with
explosion-proof
lighting
stock inorganic vented storage room Solvent Storage Room vented by fan
24 hr/day with
chemicals (NaOH) vented storage cabinet | Inorganic Sample Preparation explosion-proof
lighting
radiochemical standards | lock limited access Radiological Lab air conditioning
storage cabinet
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Glossary

A

AAS: atomic absorption spectroscopy

accuracy: the neamess of a result or the mean of a set of results to the true or accepted resuit determined from
compounds similar in chemical composition to analytes of interest added to every blank, sample, matrix spike,
matrix spike duplicate, and standard. Recovery range is suggested rather than required (as opposed to surro-
gate standards).

aliquot: a measured portion of the whole sample that is used for analysis of the ion, element, or compound an
analyst seeks to determine

analyte: any solution or media introduced into an instrument on which an analysis is performed, excluding
calibration

analytical sample: any solution or media introduced into an instrument on which an analysis is performed,
excluding calibration

anneal: a process of decontaminating glassware by heating and gradually cooling it

aqueous: similar to or dissolved in water

atomic absorption spectroscopy: measures the absorption of specific metallic elements at specific wave-

lengths
B

batch: a group of samples of similar matrix prepared at the same time in the same location using the same
method

BFB: bromofluorobenzene

blank spike: a control sample of known composition that is processed by using the same analytical methods
used on alf other samples. Blank spikes serve as quality control checks.

BN: base/neutral

bromofluorobenzene: a compound used to establish mass spectral instrument performance for volatile
analyses

BS: blank spike

C

calibration: the estabiishment of an analytical curve based on the absorbance, emission intensity, or other
measured characteristic of known standards

calibration check compounds: target compounds in the calibration check standard used to evaluate the
calibration stability (precision) of the GC/MS system; must meet maximum percent difference criteria
calibration check standard: a standard used to determine the state of calibration of an instrument between
periodic recalibrations

CCB: continuing calibration blank

CCC: calibration check compounds

CCV: continuing calibration verification

CERCLA: Comprehensive Environmental Response, Compensation, and Liability Act (1980); created a
special tax that goes into a Taust Fund, known as Superfund, to investigate and clean up abandoned or uncon-
trolled hazardous waste sites
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chain of custody: written documentation of who possessed a sample when,; it includes both who relinguished
and who received a sample. It tracks the location of the sample at all times.

characterization: a determination of the approximate concentration range of compounds of interest used to
choose the appropriate analytical protocol

chromatogram: an electronic trace of the detector’s response to a sample’s components to which it is sensitive
chromatography: the separation of mixtures into their constituents by preferential absorption by a porous
material, such as a column of silica or a strip of filter paper, or by a liquid

CL: control limit

class-S weights: used to calibrate balances; they are certified to be accurate within a certain range

CLP: Contract Laboratory Program

COC: Chain of Custody ‘

continuing calibration blank (inorganics): a solution with no analyte. It is run at least every ten samples to
ensure that no lab-introduced contamination has occurred.

continuing calibration verification (inorganics): the process of running an analytical standard with a known
set of analytes at least every 10 analytical samples or every 2 hours, whichever is more frequent, to verify the
calibration of the system

continuing calibration verification (organics): the process of running an analytical standard every 12 hours
to verify the calibration of GC and GC/MS systems

contract laboratory program: supports the EPA's Superfund effort and provides a mnge of chemical analyti-
cal services on a high volume cost effective basis with legally defensible results

contract-required detection limit (inorganics): minimum level of detection acceptable under the applicable
CLP Statement of Work

contract-required quantitation limit (organics): minimum level of detection acceptable under the appli-
cable CLP Statement of Work; equal to the concentration of the lowest calibration standard analyzed for each
analysis

control charts: basic tools for quality assurance that provide graphical means to demonstrate statistical control
and to monitor a measurement process.

control limit: a range within which specificd measurement results must fall to be compliant with QC critenia
CRDL: contract required detection limit

CRQL: contract required quantitation limit

D

day: unless otherwise specified, a calendar day

decafluorotriphenylphosphine: a compound used to establish mass spectral instrument performance for
semivolatile analyses

detection limit: the smallest concentration/amount of some component that can be measured (by a single
measurement) with a stated level of confidence

DFTPP: decaflucrotriphenylphosphine

digestion log: an inorganics laboratory term; the official record of sample preparation (digestion)

DL: detection limit

duplicate (laboratory duplicate): a second aliquot of a sample that is treated the same as the originai sample
in order to determine the precision of the method; field duplicate is a second bottle used as a second aliquot of
the same sample and usually unknown to the laboratory.
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E

ECD: electron capture detector

EICP: extracted ion current profiles

ELCD: electrolytic conductivity detector; Hall detector

electrolytic conductivity detector: a detector used in the analysis of purgeabie halocarbons

electron capture detector: a detector used for the analysis of chlorinated pesticides

elute: to remove by dissolving, as adsorbed material from adsorbent

external standard: a method of quantifying an unknown from a known in a separate source/sample
extractable: a componnd that can be partitioned into an organic solvent from the sample matrix and is ame-
nable to gas or liquid chromatography; includes semivolatile and pesticide/aroclor compounds

extracted ion current profile: instrument response to quantitation of selected ion masses at a specific reten-
tion time.

F

Fourier transform-infrared: a type of spectrometer in which radiation from an infrared source is passed
through the sample and absorption occurs at certain wavelengths that are characteristic of particular chemical
groups. It makes use of all frequencies from the source simultaneously rather than sequentially.
fragmentation: the molecular disruption that occurs when a molecule is bombarded by a field of electrons
causing specific ion clusters or fragments to result; the fragmentation pattern (also known as mass spectrum) is
used to identify a compound/molecule from a set of reference spectra.

FT-IR: Fourier Transform-infrared

G

gas chromatography: the physical separation of two or more compounds based on their differential distribu-
tion between two phases using an inert gas as the mobile phase

gas chromatography/mass spectrometry: mass spectrometer adds another dimension to GC data; GC is
abundance vs. time, MS adds mass vs. time; the MS is the detector

GC: gas chromatograph(y)

GC/MS: gas chromatograph(y)/mass spectrometer(y)

good laboratory practices: guidelines established for CompuChem based on a set of rules, operating proce-
dures, and sound practices established by the Food and Drug Administration in the Federal Register (volume
43, December 22, 1978) intended to ensure the quality and integrity of data generated by a laboratory

H

high performance liquid chromatography: a chromatographic technique wherein a fiquid mobile phase
transports a sample through a column containing a liquid stationary phase. Separation of sample components
is based on preferential retention on the stationary phase.

holding time: the time specified by contract within which a sample must be extracted and/or anaiyzed from the
time it was received (VTSR). However, for some non-CLP methods, holding times start at day of sampling
instead of date of reccipt. Different parameters have different maximum holding times as prescribed by the U S.
EPA Federal Register 40CFR136.

HPLC: high performance liquid chromatography
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|

ICB: initial calibration blank

ICAP: inductively coupled argon plasma

ICP: inductively coupled plasma

ICV: initial calibration verification

IDL: instrument detection limit

inductively coupled (argon) plasma: a technique for the simultaneous or sequential multi-element determina-
tion of elements in solution. The basis of the method is the measurement of atomic emission by an optical
spectroscopic technique. Characteristic atomic line emission spectra are produced by excitation of the sample
in a radio-frequency inductively coupied argon plasma.

in-house: at CompuChem Laboratories

initial calibration: the process of estabhshmg a calibration curve

initial calibration blank: an inorganics term; reagent water with no analyte used to check for lab-introduced
contamination and to set instrument background (zero the instrument). Cannot contain any analytes above the
contract required detection limit.

initial calibration verification: when a standard with a known amount of analyte is run to check the calibra-
tion curve

instrument blank: used in volatile and pesticide analyses during each calibration period to venify that contami-
nants are not being introduced by components of the instruments or the laboratory

instrument calibration: analysis of a series of analytical standards of different specified concentrations; used
to define the quantitative response, linearity, and dynamic range of the instrument to target analytes
instrument detection limit: the lowest concentration of a compound that an instrument can detect

internal standard: in-house compounds added to every standard, blank, matrix spike, matrix spike duplicate,
sample (for VOAs), and sample extract (for semivolatiles and VOA medium level methanol extracts) at a
known concentration, before analysis. Internal standards are used as the basis for quantitation of the target
compounds. Used in volatile GC/MS and semivolatile GC/MS.

L

laboratory control sample: a sample of known composition. Aqueous and solid laboratory control samples
are analyzed using the same sample preparation, reagents, and analytical methods employed for all other
samples received. Control charts are generated from recovery of LCS components.

LCL: lower control limit

LCS: laboratory control sample

LIMS: laboratory information management system is a system of computer programs operated by a main-
frame computer. It uses a system of analysis codes to schedule procedures and the QC samples required to be
run with each batch of samples and to track a sample's progress through the laboratory.

lower control limit: mean % recovery - 3 x (standard deviation)
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M

mass spectrum: a plot of the mass-to-charge ratio versus relative intensity of the ion current (also calied a bar
graph spectrum)

matrix; the predominant material of which the sample to be analyzed is composed; either water or soil/
sediment/sludge. Matrix is not synonymous with phase (liquid or solid).

matrix spike: aliquot of a sample fortified (spiked) with known quantities of specific compounds or analytes
and subjected to the entire analytical procedure in order to indicate, by measuring recovery, the accuracy of the
method for the matrix

matrix spike duplicate: a second aliquot of the same matrix as the matrix spike that is spiked in order to
determine the precision of the method by calculating relative percent difference between the two

meniscus; the concave or convex upper surface of a column of liquid

method blank (inorganics): also referred to as blank, preparation blank or reagent blank. An analytical
control that contains distilled, deionized water and reagents; it is carried through the entire analytical procedure
(sample preparation and analysis).

method blank (organics): an analytical control consisting of all reagents and surrogate standards (where
applicable), that is carried through the entire analytical procedure. The method blank is used to define the level
of laboratory background contamination and efficiency of the extraction for the batch of samples with which it
is prepared..

MS: matrix spike

MSD: matrix spike duplicate

N

National Bureau of Standards: now called National Institute of Standards and Technology

National Institute of Standards and Technology: a government agency that establishes standards for
measurement

NIST: National Institute of Standards and Technology

NBS: National Bureau of Standards

NP Detector: Nitrogen phosphorus detector used for the specific detection of compounds containing either
ciement

P

PCB: polychlorinated biphenyls

PE: performance evaluation; often used as "PE Sample”

PE sample: a sample sent by a client (or regulatory agency) who knows how much analyte it contains; used as
a check of accuracy and precision of the entire analytical process and used to compare one lab's performance to
another

photoionization detector: a detector that measures the current produced when a molecular species absorbs a
photon of light energy and dissociates into the parent ion and an electron
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PID: photoionization detector

ppb: parts per billion

ppm: parts per million ,

precision: the agreement or reproducibility of a set of replicate results among themselves or the agreement
among repeat observations made under the same conditions; usually expressed as the standard deviation or
percent difference

PT: proficiency testing

purge and trap: analytical technique used to isolate volatile (purgeable) organics by stripping/volatilizing the
compounds from water or soil by a stream of inert gas, trapping the compounds on a porous polymer trap, and
thermally desorbing the trapped compounds onto the gas chromatographic column

Q

QA: quality assurance

QC: quality control

quality assurance: a planned system of activities whose purpose is to provide assurance that the quality
control program is actually effective

quality control: a planned system of controlled activities whose purpose is to provide a quality product

R

RCRA: Resource Conservation and Recovery Act (1976); a federal law that established aregulatory system to
track hazardous substances from the time of generation to disposal
reagent water: water in which an interferent is not observed at or above the minimum quantitation limit of the
parameters of mterest
reconstructed ion chromatogram: a mass spectral graphical representation of the separation achieved by a
gas chromatograph; a plot of total ion current versus retention time
recovery: a determination of the accuracy of the analytical procedure made by comparing measured values for
a spiked (fortified) sample against the known spike values. Recovery is determined by the following equation:
%Rec = Measured value x 100%
spiked value
relative percent difference: a measure of precision, is calculated by the equation below and is always ex-
pressed as the absolute value or zero;: RPD = difference x 100
average
relative response factor: a measure of the relative mass spectral response of an analyte compared to its
internali standard
relative standard deviation: a statistical indicator of the amount a measured value differs from the actual
value; calculated by the equation : RSD = Standard deviation x 100
Mean
RIC: reconstructed ion chromatogram
RPD: relative percent difference
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RRF: relative response factor

RSD: relative standard deviation

run: a continuous analytical sequence consisting of prepared samples and all associated quality control
measurements as required by the method or contract Statement of Work; the analysis, or single "run," of a
prepared sample on an analytical instrument

S |
sample: a portion of material to be analyzed that is contained in single or multiple containers and identified by
a unique sample number |
sample custodian: the individual assigned responsibility for custody of samples and access to the locked
refrigerators in which the samples are stored
sample delivery group: defined by the following, whichever is most frequent:
» each case of field samples received, or
» each 20 field samples within a case, or
» cach 14 calendar day period (7-calendar day period for 14~day data turnaround contracts) during

which field sampies in a case are received (beginning with the receipt of the first sample in the

sampie delivery group).
Sample Management Office: an agency contracted by EPA to manage the financial and administrative duties
of the Contract Laboratory Program
SampleSaver: a patented container for collection of environmental samples and shipment of them to
CompuChem Environmental Corporation.
sample spike: another term for matrix spike
SDG: sample delivery group
semivolatile compounds: acid and base/neutral compounds amenable to analysis by extraction of the sample
with an organic solvent; usually have a ring structure and are found in, for example, coal tars
septum: a dividing wall or membrane
SMO: Sample Management Office
SOP: Standard Operating Procedure
SOW: statement-of-work
sparge: to introduce air or other gas such as nitrogen into a liquid with the intent of volatilizing dissolved
species :
SPCC: system performance check compounds
spike: the addition of a known amount of analyte or compound to a sample or matrix
standard analysis: an analytical determination made with known quantities of target compounds; used to
determine response factors
standard operating procedure: a document that describes laboratory procedures (analytical and non-analyu-
cal) and serves as a training aid and reference tool
Statement of Work: a compilation of Contract Laboratory Program procedures issued by the EPA to be
followed for sample receipt and handling, analytical methods, data reporting and deliverables, and document
control
surrogate standard: brominated, fluorinated, or isotopically labeled compounds added to blanks, standards.
matnx spikes,and matrix spike duplicates to evaluate extraction efficiency by measuring recovery. Generally
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applicable to volatile, semivolatile, and pesticide/aroclor analyses.

system monitoring compounds: brominated or deuterated compounds added to every blank, standard, sample,
matrix, and matrix spike duplicate to evaluate the performance of the entire purge and trap —~ gas chromato-
graph — mass spectrometer system (3/90 volatiles only)

system performance check compounds: target compounds in the calibration standards designated to monitor
chromatographic performance, sensitivity, and compound instability or degradation on active sites. Must meet
minimum response factor criteria.

T

target compound list: a list of compounds designated by the Statement of Work for analysis

TCL: target compound list

tentatively identified compounds: compounds detected in samples that are not target compounds, internal
standards, system monitoring compounds or surrogates; also known as extraneous compounds

TIC: tentatively identified compounds

TOC: total organic carbon

total organic carbon: tests for organic carbons, in water and wastewater

total organic halides: tests for compounds containing chlorine, iodine, and bromine atoms

total petroleum hydrocarbons: tests for long chain carbons found in, for instance, fuels, gas, and oils
TOX: total organic halides

TPH: total petroleum hydrocarbons

TR: traffic report

traffic report: an EPA sample identification form filled out by the sampler which accompanies the sample
during shipment to the laboratory and documents sample condition and receipt by the iaboratory

U

UCL: upper control limit

United States Environmental Protection Agency: federal agency created to consolidate federal authority
over pollution; is given the power to administer programs that address the environmental problems of air and
water pollution, pesticides, toxic substances, radiation, noise, and solid waste management

upper control limit: mean percent recovery + 3 x (standard deviation)

U.S. EPA: United States Environmental Protection Agency

Vv

validated time of sample receipt: the date on which a sample 1s received by CompuChem, as recorded on the
shipper’s delivery receipt and Sampie Traffic Report

VOA: volatile organic analysis

volatile compounds: compounds amenable to analysis by the purge and trap technique

VTSR: validated time of sample receipt
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1.1 Statement of Management
Position on Quality

IT Corporation (IT) is committed to
providing quality services for environmental
management; services which meet the needs
of our clients, satisfy regulatory
requirements. and are commensurate with
the current state of the art. To satisfy our
clients’ quality objectives, to meet
regulatory requirements, and to comply
with IT corporate-wide requirements, IT
Analytical Services (ITAS) Division has
adopted a comprehensive Quality Assurance
(QA) Program. The principles and practices
of the Program apply to every Associate at
every level within ITAS; they are
fundamental to the way we do business and
to the services we provide.

The Quality Assurance Management Plan
(QAMP) is an overall statement of Program
policy. This Plan provides guidance to
ITAS Associates in fulfilling their
responsibilities and serves as a statement to
external parties of ITAS' commitment to
quality.

The ITAS QAMP recognizes that some QA
activities must be detailed and adopted on
an operation-specific basis. To document
individual laboratory QA practices, the
ITAS QAMP requires the preparation of
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1.0 MANAGEMENT COMMITMENT AND ORGANIZATION

this Operation-Specific QAMP.

Implementation of the QA Program is the
responsibility of all ITAS Associates.
Management at every level has the
commitment, duty, and authority to lead the
development and implementation of a
structured management system that provides
the framework to support the QA Program.
Management will assure that the principles
and practices of the QA Program are
implemented and followed.

A Quality Assurance/Quality Control
Coordinator (QA/QCC) is assigned to each
ITAS operating unit to verify that the QA
Program is implemented as intended by the
Associates performing the work on a daily
basis. The QA/QCC has the authority and
duty to stop work if and when necessary to
satisfy QA Program requircments.

To verify that the QA Program is
successfully implemented at each [TAS
operating unit, independent assessments are
directed or conducted by the Division
Director, Quality Assurance/Quality
Control. In addition, operating units are
subject to assessments by the Vice
President, Quality and Health Services, and
by various regulatory authorities and other



outside agencies.

1.2 IT Analytical Services (ITAS)
Division Organizational
Structure

1.2.1 ITAS Operating Units
The ITAS Division consists of twelve
operating units at the following locations:

ITAS-Austin Laboratory
(Austin, Texas)

ITAS-Cerritos Laboratory
(Cerritos, California)

ITAS-Cincinnati Laboratory
(Cincinnati, Ohio)

ITAS-Edison Laboratory
(Edison, New Jersey)

ITAS-Knoxviile Laboratory
(Knoxville, Tennessee)

ITAS-Oak Ridge Laboratory
(Oak Ridge, Tennessee)

ITAS-Pittsburgh Laboratory
(Pittsburgh, Pennsylvania)

ITAS-Special Analysis Laboratory
(Knoxville, Tennessee)

ITAS-St. Louis Laboratory
(St. Louis, Missouri)

ITAS-Richland Laboratory
(Richland, Washington)

ITAS-Fieid Analytical Services-
West (Martinez, California)
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[TAS-Field Analytical Services-East
(Knoxville, Tennessee)

ITAS is a laboratory network dedicated to
the analysis of hazardous, radiocactive, and
mixed waste material.  Radiochemical
analyses are performed at the ITAS
laboratories located in Oak Ridge, Richland,
and St. Louis. Field Analytical Services
(FAS) groups, located in California and
Tennessee, serve as a key link between
field operations and the analytical
laboratories.

1.2.2 Organization Charts

The organizational structure for the ITAS
Division is displayed in Figure 1.2-1. The
organizational structure for each ITAS
operating unit is displayed in Appendix
Section 1. The
responsibilities of the members of the ITAS
Division and of the ITAS operating units
are outlined in Section 1.3.

quality-related

1.2.3 Equipment

A listing of instrumentation used by each
ITAS operating unit is shown in Appendix
Section 2.

1.2.4 Facility Security

Each ITAS laboratory is a limited access,
secure facility. To ensure that only
authorized personnel are able to enter the
building from an entrance that is not



monitored. entry into . each building is
limited in one or more of the following
ways at a minimum:

The use of key pads or electronic
locks activated by swipe or
magnetic cards which are issued
only to authorized personnel

Locking doors and issuing keys only
to authorized personnel

During business hours, entry is
possible only through the main
entrance. This entrance is
monitored at all times by the
receptionist. All guests are required
to sign in using the visitor logbook
and obtain a visitors badge.

Alarm systems to detect
unauthorized entrance

1.3  Quality Organization

The achievement of quality in all activities
is the responsibility of each ITAS
Associate. Quality related responsibilities
within the operational unit provide for the
implementation of the QA Program and
completion of quality control (QC)
activities.

The quality related responsibilities in IT
and the ITAS Division are described in the
following sections. The quality-related
responsibilities may be reassigned by
dividing the activities among different
individuals or enhanced by adding
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activities, but they may not be eliminated.

1.3.1 Vice President, Quality and
Health Services, IT Corporation

Reports directly to the Chief
Executive Officer (CEQ), IT
Corporation

Approves the ITAS QAMP and the
ITAS Operation-Specific QAMP

Provides independent QA review by
participating in or conducting
assessments of ITAS operations

Participates in finding solutions to
quality problems not readily
resolved within ITAS

1.3.2 Vice President, IT Analytical
Services, IT Corporation

Reports directly to the CEO, IT
Corporation

Approves the ITAS QAMP, the
ITAS Operation-Specific QAMP,
and ITAS Manuals of Practice
(MOP)

Assumes the ultimate responsibility
for the QA Program within ITAS
operations

Assigns  specific  quality-related
responsibilities within the operating
units to the ITAS Laboratory and
FAS Directors

Periodically determines the
effectiveness of the QA Program.
recommending changes to the



1.3.3

1.3.4

Division Director. QA/QC

Division Technical Director, IT
Analytical Services

Reports directly to the Vice
President, IT Analytical Services

Maintains and disseminates as
appropriate to the laboratories
current information on regulations
and approved methodologies
performed by ITAS laboratories

Acts as a technical consultant,
interfacing  with the Division
Director, QA/QC for quality related
issues to assure uniform technical
excellence across ITAS operations

Provides guidance and training to all
Laboratory Technical Directors

Approves the ITAS QAMP, the
[TAS Operation-Specific QAMP and
appendices, and ITAS MOPs. Also
reviews other quality and technical
documents produced by ITAS for
accuracy, completeness, and
applicability to reievant technical
goals, regulations, and
methodologies

Guides implementation of the QA
Program through training programs

Division Director, Quality
Assurance/Quality Control, IT
Analytical Services

Reports directly to the Division
Technical Director with a QA
"dotted line" responsibility to both
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the Vice President, IT Analytical
Services and the Vice President,
Quality and Health Services, IT

Reviews and approves ITAS QA
documents

Approves the ITAS QAMP, the
ITAS Operation-Specific QAMP and
appendices, and ITAS MOPs

Provides guidance and training to all
laboratory QA/QCCs

Oversees independent assessments
(audits) of ITAS laboratories to
identify areas where improvement is
needed to comply with the QA

Program

Verifies completion of corrective
actions required to correct
nonconformances identified during
assessments

Acts as the focal point for
improvements and changes to the
QA Program, approves and initiates
these changes

Discusses unresolved
nonconformances identified during
assessments or brought to the
Director’s attention by the QA staff
for resolution with the ITAS
Operational Directors, Vice
President, IT Analytical Services
and/or Vice President, Quality and
Health Services, IT

Suspends further processing in
operational units that are out-of-
control unti! the nonconformance is



1.3.5

1.3.6

corrected

Division Operations Director, IT
Analytical Services

Reports directly to the Vice
President, IT Analytical Services

Approves the ITAS Operation-
Specific QAMP

Assumes responsibility and provides
resources for implementation of the
QA Program within the operational
units

Assigns  specific  quality-related

responsibilities within the
operational units to resoive problems

Periodically determines the
effectiveness of the QA program

Field Analytical Services
Director

Reports directly to the Vice
President, IT Analytical Services
with operational responsibility to the
Division Operations Director

Implements the QA Program within
the operation
Approves quality related documents

Periodically determines the
effectiveness of the QA Program
within the operation

Responsible for the issuance of
analysis reports for the operation
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Maintains adequate staffing
documented on organization charts

1.3.6.1 Field Analytical Services

Business Unit/Office
Manager

Reports directly to the FAS Director

Implements the QA Program within
the business unit/office

Reviews and approves quality
related documents

Conducts project reviews to assure
compliance with QA Programs

Chairs the business unit/office
Quality Team

Coordinates pcrforfnance of client
satisfaction surveys with client QA
Officer

Approves the ITAS Operation-
Specific QAMP and the applicable
appendix

1.3.6.2 FAS Project Manager

Directs preparation of quality related
documents for projects

Designs project QA programs to
meet project objectives

Establishes analytical project data
quality objectives

Coordinates with the laboratory to
ensure that quality issues are
addressed at all stages of a project



Assures that project quality
requirements are met

1.3.6.3 FAS Field Analytical

Specialist
Prepares project quality documents
Implements project quality
requirements for task performance

and documentation

Prepares and maintains records

. documenting quality control

1.3.7

problems implemented for a project

Adheres to the ITAS QA Program
for governing project activities
unless superceded by a
project/program-specific plan

Laboratory Director (Operating
Unit Director)

Reports directly to the Vice
President, [T Analytical Services
with operational responsibility to the
Division Operations Director

implements the QA Program within
the laboratory

Approves quality related documents

Approves the ITAS Operation-
Specific QAMP and the appropriate
appendix

Periodically determines the
effectiveness of the QA Program
within the operation

Maintains adequate staffing
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documented on organization charts

1.3.7.1 Systems Manager

Reports directly to the Laboratory
Director

Supervises daily activities of the
Project Management, Laboratory
Information Management System
(LIMS) Operation, Sample Control,
Administrative, and Report/Proposal
Production Groups

Oversees the log-in of all samples
received, completion of chain-of-
custody records, and initiation of
project records

Supervises sample storage facilities

Works with Operations Manager
and/or Group Leaders to assure the
requirements of the project are met
in a timely manner

Supervises the verification of
software for data processing

Ensures compliance with QA
Program within the laboratory

1.3.7.2 Operations Manager

Reports directly to the Laboratory
Director

Supervises daily activities of the
Operational Groups

Supervises QC activities performed
as a part of routine analytical
operations



Supervises the preparation and
maintenance of laboratory records

Oversees the preventive maintenance
program

Supervises laboratory participation
in interlaboratory accreditation and
proficiency programs '

Ensures compliance with QA
Program within the laboratory

In the absence of a Group Leader,
assumes their quality responsibtlities

1.3.7.3 Quality Assurance/Quality

Control! Coordinator

Reports directly to the Laboratory
Director or the Laboratory Technical
Director as defined by the
organizational chart

Develops and defines the Total
Quality Program for the laboratory
within Division and Corporate
guidelines

Monitors laboratory practices to
ensure conformance with the ITAS
QA Program, regulatory
requirements and client specified
contractual obligations

Recommends resolutions for
ongoing or recurrent
nonconformances within the
laboratory

Shuts down out-of-control analyses
or laboratory groups if necessary
until the nonconformance is
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corrected and notifies the
appropriate Laboratory  Director
and/or the Division Director,

QA/QC

Reviews data quality measures.
including statistical data to verify
that the laboratory is meeting stated
quality goals

Closes findings and observations of
QA audits

Performs two QA Systems Audits
per year (one full systems audit and
one follow-up audit)

Establishes and supervises
laboratory QA training programs

Assists in the preparation of and
approves Quality Assurance Project
Plans (QAPjPs)

Serves as the focal point for the
reporting and disposition of
nonconformances

Performs monthly surveillances of
the laboratory (except during months
when a systems audit or follow-up
audit is performed)

Maintains certification and
accreditation programs

Armranges for insertion of QC
samples into the laboratory sample
stream and reviews the results

Performs statistical analyses utilizing
results of the QC sample analyses
and reviews the data to assure



compliance  with stated quality
objectives

Assists in the performance of QA
Systems Audits

Maintains controlled documents

Prepares monthly quality report to
management

Performs Client Satisfaction Surveys

1.3.7.4 Technical Director

Reports directly to the Laboratory
Director

Provides technical overview of
laboratory activities

Establishes and supervises the
training of analysts in good
laboratory practices and analytical
methodologies

Writes and reviews Standard
Operating Procedures (SOPs),
assuring compliance with regulations
and approved methodology

Serves as technical consultant to
Project Management and anaiytical
staff in choosing the correct
methods, QC and analytical
techniques

Evaluates analytical techniques,
procedures, and instrumentation and
provides recommendations for
improvement to the Laboratory
Director
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Recommends standards for
purchasing instrumentation,
equipment, reagents, gases, and
chemicals in accordance with SOPs
and approved methodologies

Defines the calibration and
preventive maintenance programs

Approves customer requested
variances to methods

Responsible for specific Division
SOPs and method improvement
variances

In some laboratories, supervises the
QA/QCC as defined by the
organizational chart

Ensures compliance with QA/QC
Program within the laboratory

1.3.7.5 Group Leader/Team Leader

Reports directly to the Operations
Manager or the Laboratory Director
in the absence of an Operations

Manager

Serves as the lead analyst within the
group (e.g. GC/MS, GC, AA/ICP,
General Chemistry, etc.) and
supervises daily activities of all
other analysts within their group

Organizes and schedules the
analytical testing program with
consideration for sample holding
times

Supervises QC activities performed
as a part of routine analytical



operations

Implements data verification
procedures

Supervises the preparation and
maintenance of laboratory records

Evaluates instrument performance
and supervises the calibration and
preventive maintenance programs

Oversees or performs review and
approval of all analytical data and
submits it to the Project Manager
for reporting

Reports out-of-control or
nonconforming situations to the
appropriate managers (e.g.
Operations Manager, Laboratory
Director, Technical Director, and/or
Project Manager) and the QA/QCC.

Supervises maintenance of
instruments and scheduling of
repairs

Ensures compliance with QA
Program within the laboratory

1.3.7.6 Project Manager

Monitors analytical and QA project
requirements

Assists the Systems Manager,
QA/QCC, and Technical Director
with interpretation of work plans or
QAPjP requirements

Assists the Systems Manager in
establishing goals, priorities,
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schedules, and work assignments

Keeps the laboratory and the client
informed of project status

Approves customer requested
variances to methods

Monitors, reviews, and evaluates the
progress and performance of
projects

Reviews data packages for
completeness and compliance to
client needs

Prepares Quality Assurance
Summaries (QASs)

Generates and signs analytical
reports (or designee)

1.3.7.7 Analyst

Implements the QA Program within
the laboratory

Performs analytical procedures and
data recording in accordance with
accepted methods

Performs and documents calibration
and preventive maintenance (may
also be performed by a calibration
control group)

Performs data processing and data
verification

Immediately reports out-of-control
or nonconforming situations to the
Group Leader and QA/QCC
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Maintains control charts or tables
1.3.7.8 Sample Custodian

Ensures implementation of proper
sample receipt procedures, including
maintenance of chain-of-custody

Logs samples into the LIMS system

Ensures that all samples are stored
in the proper environment

Assists Waste Management staff
with sampie disposal

1.3.7.9 Document Control
Coordinator

Receives and initiates chain-of-
custody for data packages received
from the laboratory

Maintains custody of data packages
1.3.7.10 Data Reporting Staff

Accurately transfers data from
verified Jaboratory data packages or
laboratory report forms to
Certificates of Analyses or other
deliverables

Performs a thorough QA review of
all Certificates of Analysis or final
reports to verify the accurate
transcription of data

Prepares electronic data transfers
(EDTs)



2.1 Introduction

IT has defined Quality as "meeting the
requirements of our clients, both internal
and external”. To achieve Quality, a Total
Quality Management (TQM) process has
been established and is being implemented
throughout the company. Part of this
implementation is through Division QA
Programs.

It is the purpose of the ITAS QA Program,
as expressed in the QAMP, to provide data
which are of known and acceptable quality.
To achieve this, a system is described
which controls the following:

Preservation of samples

Receipt and handling of samples
Processing and analysis of samples
Analytical equipment

Data verification

Data reporting

Records management

Management review

ITAS recognizes that all laboratory and
field Associates affect data quality. This
Plan has been prepared so that all IT
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2.0 QUALITY ASSURANCE PROGRAM DESCRIPTION

Associates will be cognizant of the policies
adopted by ITAS for the production of
analytical data and will be aware of their

responsibilities. Specific implementation

instructions for quality practices are
documented in SOPs for each ITAS

operating unit.

As cross referenced in Table 2.1-1, the
ITAS QA Program meets the basic
requirements of the following references:

Interi idelines and cifications
for P in i urance Proiect
Plans, QAMS-005/80, Office of
Monitoring Systems and Quality
Assurance, Office of Research and
Development, United States
Environmental Protection Agency, EPA
600/4-83-004, February 1983

Quality Assurance Program
Requir fi vi t
Programs, American Society for Quality
Control, Energy Division, Environmental
Waste Management Committee,
ANSI/ASQC-E4-19xx (Formerly EQA-
1), July 1992

. i uranc Pr

Qm;gm ents for Nuclear Facilities, The
American Society of Mechanical

Engineers, ANSI/ASME NQA-1-1989
edition



Qualitv_Assurance, Office of Nuclear
Energy & Office of Environmental

Safety and Health, United States
Department of Energy, DOE ORDER
5700.6C, August 1991

Performance Criteria for Radiobioassay,
ANSI N 13.30, September 1989

urement uali Assurance for

Radioassay I aboratories, ANSI N 42.2,
Revised May 21, 1992, Revision 10A

. uali Svystems-Model for Quali
Assurance in  Desi evelopment

Production, Installation. and Servicing,
ISO 9001 (ANSI/ASQC Q91-1987)
Additional guides utilized by the

radiochemistry laboratories include:

» USNRC Regulatory Guide 4.15, Quality
Assurance for Radiological Monitoring

Programs (Normal i - uent
Streams and the Environment

+ ASTM Standard Guide C 1009 - 83.

Establishing a OQuality Assurance
P for i mi
Laboratories withi uclear Indus

For the purposes of this Plan, the ITAS
Quality System is composed of QA and QC
activities. The terms are defined and used

as follows:

Quality System - "The collective plans,
activities, and events that are provided
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to ensure a product, process, or device
will satisfy given needs.” ANSI/ASQC
Standard A3

Quality Assurance - "All those planned
Or systematic actions necessary to
provide confidence that a product or
service will satisfy given
needs."ANSUASQC Standard A3

Quality Control - "A process which
measures actual quality performance,
compares with standards, and acts on the
difference!" Juran, 1974

2.2 Objectives of the QA Program
The overall objective of the QA Program
for ITAS operations is to provide data of
known quality that meet client
requirements. In general, to accomplish
this, each laboratory must: -

Maintain an effective, ongoing QC
Program to measure and verify
laboratory performance

Meet data requirements for accuracy,
precision, and completeness through the
use of proven methodologies

Provide sufficient flexibility to allow
controlled changes in routine
methodology to meet specific data
requirements

Monitor operational performance of the
laboratory on a routine basis and
provide corrective action as needed

Recognize and promptly correct for any



factors which adversely affect quality

Maintain complete records from sample
submittal through laboratory analysis,
data verification, reporting, and sampie
disposal

In order to meet these objectives, two levels
of management controls are required.
Controls at the organizational level include
all activities that support common or
standardized functions such as Associate
qualifications and training, document
control, and material procurement. Controls
at a project level consist of the project-
specific QA program activities necessary to
produce the desired type and quality of
product.

2.3 Quality Assurance Documents
Table 2.3-1 summarizes the ITAS QA
documents, the purpose of each, and the
required approvals for each. Document
control, distribution, and revision is
discussed in Section 5.
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All quality related activities performed by
ITAS shall be accomplished by Assaciates
qualified on the basis of education,
experience, and training. The following
definitions are relevant to the discussion of
training in this section:

Training - In-depth instruction to
develop proficiency in the application of
requirements, methods, and procedures.
Such instruction may be internal or
external classroom sessions, courses, or
on-the-job assignments.

Indoctrination - To instruct in
fundamentals so as to provide

understanding of principles involved.

Qualification (Personnel) - The
characteristics or abilities gained through
training or experience or both, that
enable an individual to perform a
required function.

Certification - The action of
determining, verifying, and attesting, in
writing, to the qualifications of
personnel (Associates) or material.

Orientation - The act or process of
acquainting individuals with the existing
situation, environment, or condition.

3.1 Associate Qualifications

Each operating unit shall have job
descriptions for all positions. These job
descriptions shall specify the minimum
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3.0 ASSOCIATE TRAINING AND QUALIFICATION

qualifications in terms of education and
experience, knowledge, and skills necessary
for an Associate to carry out work. The
operational supervisors shall compare each
Associate’s performance  with the
qualifications established in his/her job
description at least annually. This should be
done in conjunction with the Associate’s
Job Performance Review (JPR).

ITAS normally expects necessary
knowledge and fundamental chemical
laboratory skills to have been demonstrated
by formal academic training to inciude
course work in general chemistry,
qualitative analysis, quantitative analysis,
and instrumental analysis. Qualifications of
all professional Associates shall be
documented by resumes which include
academic credentials, employment history,
experience, and professional registrations.
A copy of a current resume shall be
included in each Associate’s training file.
When applicable, each professional
Associate shall be formally qualified to
perform their lab functions by their
supervisor. Applicability is dependent upon
the Associate’s job function. Associates
must be formally qualified if their work
involves sample management, sample

preparation, clean-up, or analysis



procedures, or project management. Record

of personnel qualification must be
documented in the Associate’s training file.

An example form is shown in Figure 3.1-1.

3.2 Orientation and Training of
Laboratory Staff

Training is performed to maintain
proficiency, promote improvement, and to
stimulate professional development. ITAS
staffs include professional Associates who
are scientists. Such Associates shall be
assigned duties within the capabilities of
their education and experience by the
appropriate supervisor and shall be qualified
to perform and train others on specified
procedures based on this experience.

ITAS Associates are qualified through
indoctrination and experience which is
documented in resumes and training files.
Each new Associate shall be supervised in
their activities by experienced Associates
until, in the opinion of the supervisor, they
are capable of independently performing
their duties. This authorization to perform
independently shall be documented in the
training files on a personnel qualification
form. In addition, training for management
Associates shall include professional,
managerial, communication, and
interpersonal skills. On-going or periodic
assessments will be performed to determine
training needs and effectiveness of
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instruction.

An individual training record (example
shown in Figure 3.2-1) shall be maintained
for each Associate. This form must be
reviewed and updated, as necessary, by the
Associate on an annual basis.

3.2.1° Quality Assurance Orientation
Each newly hired ITAS Associate is
required to go through QA orientation. The
QA/QCC shall conduct this orientation in
accordance with SOPs within two weeks of
the Associate’s report-to-work date. The
QA/QCC shall review the following topics
(at a minimum) with the new Associate:

Overview of ITAS QA Program

ITAS philosophy on data integrity and
meeting client requirements

ITAS QA documents

Pertinent regulatory QA requirements
Data recording practices
Nonconformance and corrective action

Chain-of-Custody procedures

An example form used for documenting
QA orientation is shown in Figure 3.2-2.

Following QA orientation, the Associate is
required to take a written QA examination



to demonstrate an understanding of the
laboratory QA program and to determine if
any areas covered require further training.

3.2.2 Quality Assurance Training

Training in the nature and goals of the QA
Program shall be provided at least once a
year to all laboratory Associates. Formal
training sessions will be conducted and
documented by the QA/QCC. The training
program shall address regulatory
requirements as ‘appropriate, basic QC
practices, responsibilities of the technical
staff, responsibilities of the QA/QCC, the
reporting of nonconformances, and the
performance of audits. In addition, each
laboratory Associate shall become familiar
with the laboratory QA Program by reading
pertinent sections of the ITAS QAMP and
the Operation-Specific QAMP, and QC
procedures appropriate to his/her position.

3.2.3 Heaith and Safety Orientation
Each newly hired ITAS Associate, contract
worker, or working visitor is required to go
through a health and safety orientation
before they are allowed to work in the
laboratory (as per the laboratory Chemical
Hygiene Plan). This orientation is to be
performed as soon as possible after or
within one week of the Associate’s report-
to-work date. The Associate’s immediate
supervisor or the laboratory Health and
Safety Coordinator should perform this

ITAS Operation Specific-QAMP
Section No.. 3.0

Date Initiawed: September 1, 1693
Revision No. 0

Date Revised: N/A

Page 33 of 246

orientation, which includes viewing
videotapes on the OSHA Laboratorv
Standards and "basic" laboratory safety.
The Associate will receive information on

the following:

Safety Policy and Program

Laboratory Emergency (Contingency)
Plan
Safety Equipment

Material Safety Data Sheets (MSDSs)
(content and location)

The supervisor will supply basic job-related
information on:

Chemical Safety
Electrical Safety
Thermal Safety
Mechanical Safety
Waste Disposal

All heaith and safety orientations will be
documented.

3.2.4 Health and Safety Training
Health and safety training at ITAS is
required for all Associates, contracted
workers, and temporary help. This training
is to be given within 90 days of the start-to-
work date and will be provided by Division
Health and Safety or by qualified
instructors in the laboratories.



Documentation is maintained in the

Associate’s training records.

ITAS health and safety training includes the
following:

Laboratory Safety Training (LST)-
required for each Associate every two
years, at a minimum

Chemical Hygiene Plan (CHP) Training-
each Associate is required to attend an
annual refresher

3.2.5 QA/QCC Training

All QA/QCCs shall receive training from
the Division Director, QA/QC, so that they
are proficient in the requirements of the
ITAS QA Program and it’s application.
Formal traiming, directed by the Division
Director. QA/QC, is performed on an
annual basis. Continued proficiency of
QA/QCCs shall be maintained through
active participation in QA audits and the
preparation and review of QA documents.
Evaluation of QA/QCC proficiency shall be
conducted on an annual basts by the
Division Director, QA/QC, as secondary
reviewer of the QA/QCC’s JPR.

3.2.6 Lead Auditor Certification

ITAS has developed a program for
centifying Lead Auditors. QA/QCCs are
the primary participants in this program
which is described in the ITAS System
Procedure No. 8907-QAC-04, "Standard
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Certification at ITAS Laboratories.” All
internal ITAS systems audits are lead by an
ITAS certified Lead Auditor. Lead Auditor
certification is documented with an example
form shown in Figure 3.2-3 and with a
certificate signed by the Division Director,

QA/QC.

3.3 Training Records

Each ITAS Associate has an individual
training file maintained by the QA/QCC.
The documents included in the training file
are the following:

Associate’s resume (current and inITAS
format)

Individual training record

Reference to qualifying sample sets
QA examinations

Professional certificates (copies)
Attendance records of training courses

Personnel qualification records

Each Associate shall review their training
file annually, at 2 minimum, to ensure
completeness and correctness of contained
information.



This chapter defines the ITAS requirements
for the procurement of items and services.
This program will provide for:

Assurance that purchased items and
services meet established requirements
and perform as expected

Evaluation and selection of vendors

Inclusion of applicable technical and
administrative requirements in
procurement documents

4.1 Selection of Vendors
Prospective vendors will be evaluated and
selected based on the following criteria as
appropriate:

Evaluation of the vendor’s history of
providing an identical or similar product
which performs satisfactorily in actual
use

Objective evaluation of the vendor’s
current quality records supported by
documentation

Direct audit of the vendor’s technical
and quality capability

The QA/QCC shall determine the needed
level of qualification based on the
importance of the item or service being
purchased. Vendors which provide test and
measuring equipment, standards, quality
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4.0 PROCUREMENT OF ITEMS AND SERVICES

related service contracts, or subcontracted
laboratory services (quality related items)
shall be subject to the more rigorous
controls below.

For the procurement of test and measuring
equipment it is recognized that the
environment in which the measurement
system is placed may have a bearing on its
performance. Therefore, the QA/QCC may
substitute an acceptance testing plan to
assure that the measurement system is able
to meet specifications in the laboratory
environment, in lieu of other supplier
qualification activities.

4.2 Procurement of Quality Related
Items

The quality of instruments, equipment,
standards, reagents, solvents, other
chemicals, gases, water, and laboratory
containers used in analyses must be known
so that their effect upon analytical results
can be defined. Items purchased by an
ITAS operating unit shall meet the
requirements and specifications of client
contracts or analytical methods, as detailed
in laboratory-specific SOPs. At a
minimum, all reagents shall meet the
specifications established by the Committee
on Analytical Reagents of the American



Chemical Society. If these are not
available, a comparable or next best grade

shall be used.

Quality specifications shall be included or
referenced in the purchasing documents for
the procurement of applicable items. The
QA/QCC shall approve vendors or items
purchased. This approval will be maintained
by purchasing from a "QA Approved” list
of vendors and items. If items which may
affect laboratory quality are requested from
non-preapproved vendors, QA approval
must be obtained prior to placing the order.

When ordering such items, a system shatl
be put in place in each laboratory to assure
the quality of the item received. Each
laboratory shall assign individuals
responsible for purchasing materials and
controlling them in the laboratory. Duties
of the responsible individuals inciude:

Specifying in purchase orders or
requisitions, suitable grades of materials
(grade shall be defined by the QA/QCC

or responsible manager)

Verifying upon receipt that materials
meet requirements and that, as
applicable, material certificates are
provided and maintained in the
laboratory Quality/Operations records
system

Identifying and storing materials
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Verifying that material storage is
properly maintained. and removing
materials from use when shelf life has
expired

4.2.1 Role of ITAS Division
Purchasing

[TAS Division Purchasing supports the
ITAS operations by:

Maintaining contractual requirements of
materials contracts

Negotiating new contracts

Identifying  potentiai vendors and
subcontractors

Identifying vendors for unique or scarce
materials

In order to enhance standardization of the
product within the laboratory network,
ITAS Division Purchasing shall pursue
National Contracts for:

Laboratory supplies of known quality
and proven reliability

Instrumentation

Standards from traceable, certified
sources

4.2.2 Procurement Procedures

The specifications for standards, chemical
reagents, solvents, gases, water, and other
items specified in approved analytical
methods shall be met by the laboratory and



written in method SOPs. In addition, each
laboratory must have the following items
included in SOPs that cover:

Checking the purity of standards,
reagents, solvents, other chemicals, and
water versus intended use

Storage and expiration of standards,
reagents, solvents, and other chemicals

Requirements for laboratory containers
(e.g. volumetric glassware, sample
containers)

Cleaning of glassware prior to use

Corrective actions for failure of an item to
meet required specifications are:

Review current supplies and eliminate
from use

Return to vendor

Evaluate a new lot or alternate supplier

The Division Technical Director or the
Division Director, QA/QC shall be
immediately notified of any quality
problems with national vendors.

4.2.3 Radioactive Reference
Materials

ITAS shall procure only radioactive
reference materials which are traceable to
the National Institute of Standards and
Technology (NIST). [f the NIST
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traceability is not commercially accessible.
the best available standard for that isotope
shall be used. Certification of traceability
shall be procured from the supplier.
Documentation received with each standard
shall include, at a minimum, the following
information:

Traceability to NIST or other certificate
of analysis

Radionuclide identification with activity
and error

. Source identification or traceability
number

Date of assay
Half-life of radionuclide(s)
Mass and volume of standards

Percent of impurities

Receipt, storage, use, control, and disposal
of radioactive standards, as well as
documentation of these activities, are
described in operation-specific SOPs.
Sources used to verify continuing
calibration shall meet the requirements of
this section.

4.3 Procuring Services

Subcontract Laboratory Services - A
subcontract laboratory is defined, for the
purposes of this QAMP, as a laboratory



external to the ITAS laboratory network. A
subcontract laboratory will be used only in
the event that an ITAS laboratory does not
have the capability or capacity to perform
the requested testing, or the customer so
directs (in which case the customer then
assumes responsibility for subcontractor
performance). A subcontract laboratory
will be used only after approval is obtained
from the client and the quality of the
laboratory is determined to be acceptable by
ITAS QA/QC staff.

Once it is determined that a subcontract
laboratory is required and approval - is
obtained from the client to use a laboratory
external to the ITAS network, the QA/QCC
must perform a quality systems audit of the
selected subcontract laboratory. This audit
must be approved by the Division Director,
QA/QC and documented in both the
Quality/Operations records at the laboratory
and in division subcontract laboratory files.
The procedure for the approval to use a
subcontract laboratory is detailed in ITAS
Division SOP No. IT-QC-0002.

4.4 Internal QC Requirements

4.4.1 Water

ASTM Type Il grade or equivalent water at
a minimum will be used in all metals,
radiological, wet chemistry, and organic
analyses. Type [I water is obtained by the
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use of commercial ion-exchange deionizing
units including an appropriate polishing
unit. The resulting water has a maximum
conductivity of 1.0 umho-cm at 25° C,
minimum resistivity of 1.0 Mohm at 25° C,
maximum total matter of 0.1 mg/lL, a
minimum coior retention time of potassium
permanganate of 60.0 minutes, and no
detectable soluble silica.  Conductivity
and/or resistivity will be documented daily
in a logbook or file.
documentation will be kept for both the
deionizing units and the polishing unit.

Maintenance

For volatile analyses the water may be
further purified by purging with an inert gas
before use to remove traces of organic
solvents.

Water monitoring procedures used by ITAS
operating units are detailed in operation-
specific SOPs.

4.4.2 Compressed Air and Gases
Ultra high purity compressed gases from
preapproved vendors will be used when
required for instrumentation. Compressed
air and gasses must meet the requirements
and specifications of the analytical methods
performed. In-line filters will be used when
appropriate to minimize contamination and
moisture from the gases.



ITAS Operaton-Specific QAMP
Section No. 40
Date Initiated: September 1. 1993
Revision No.. 0
Date Revised: N/A
Page 39 of 246

4.4.3 Glassware Preparation

Glassware preparation procedures instituted

at ITAS operating units are designed to

ensure that no contaminants are introduced

during sample analysis. Procedures

describing glassware preparation are

detailed in operation-specific SOPs.
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ITAS has designed and implemented a
system to control, distribute, and revise
documents affecting quality. These
documents are approved by the appropriate
positions (see Table 2.3-1). Controlled
documents are required to be reviewed and
revised, if necessary, on a scheduled basis.
The frequency of this review is dependent
on regulations and client requirements, but
it should occur at least annually. Interim
changes to controlled documents may be
instituted by the use of a Procedure Change
Form (exampie shown in Figure 5.0-1).
Procedure Change Forms require the
approval of the laboratory QA/QCC, the
Operating Unit Director, and the Division
Director, QA/QC. Procedure Change
Forms remain in effect until the next
revision of the document. They are
described in the ITAS System Procedure
No. 8906-QAC-03, "Standard Operating
Procedure for Preparation and Control of
Procedures and Manuals".  Controlled
documents include but are not limited to
this Operation-Specific QAMP, the ITAS
QAMP, SOPs, and internally-generated
QAPjPs and QAPPs.

5.1 Quality Assurance
Management Plan (QAMP)

The ITAS QAMP provides ITAS Quality
Assurance policy. It is applicable to and
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5.0 DOCUMENT CONTROL AND RECORDS

provides direction for all ITAS operations.
The Plan discusses both the administrative
and technical aspects of Quality Assurance
and Quality Control. It is not however,
intended that the Plan provide in-depth
technical discussion. The Operation-Specific
QAMP and SOPs supplement the ITAS
QAMP 1o details of
impiementation. The QAMP has
precedence in policy matters over all other
ITAS quality-related documents.

provide the

5.2 Operation-Specific QAMP
(OS-QAMP)

The OS-QAMP supplements and enhances
the ITAS-QAMP (Section 5.1). While the
ITAS-QAMP serves as an over-view
document and provides ITAS QA policy,
the OS-QAMP further provides detailed
technical discussions and information that is
common to all ITAS operating units. An
appendix for each operating unit
suppiements the 'OS-QAMP. Each
appendix contains information that is
specific to that operating unit only.

5.3 Manuais of Practice (MOP)

MOPs are developed to provide in-depth
technical discussions of specific topics. For
example, a MOP for the field collcéu'on,
preservation, and shipment of samples to
ITAS laboratories provides specific uniform

i



direction to IT Assocl:iates': The ITAS
Chemical Hygiene Plan and Safety Manual
are also considered MOPs. MOPs are

usable across ITAS operations.

5.4 Standard Operating
Procedures (SOPs)

SOPs are the foundation of the documented
QA Program within ITAS. There are two
levels of SOPs, division and operation-
specific. Division SOPs specify methods
that are common to all operating units and
are standard across the network. Operation-
specific SOPs detail procedures that pertain
to a particular operating unit. All SOPs are
written, detailed instructions describing
specific laboratory operations and
performance of routine laboratory tasks.
They specify what is done, whose
responsibility it is to perform tasks, and
whose responsibility it is to verify their
correctness. SOPs are sufficiently detailed
to provide data of acceptable quality and
integrity with a minimum loss of data due
to out-of-control situations. They also
provide for documentation to record the
performance of all tasks and their results,
and demonstrate the verification of the data
each time the data are recorded, calculated,
or transcribed. SOPs are written to address
the major elements upon which analytical
quality depends. ITAS has adopted a
standard SOP format for use within the
Division. The ITAS standard format for
administrative SOPc< i¢c shawn 1in Fioure § 4.
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1. The ITAS standard format for technical
SOPs is shown in Figure 5.4-2.

5.5 Quality Assurance
Plans (QAPJP)

Contractual and regulatory demands, or
uniqueness of the scope of work of a

Project

project, may require the preparation and
implementation of a project-specific QAPjP
or QAPP. If a specific project requires a
unique QA program, that program with full
documentation must be provided to the
ITAS operation for implementation. Full
documentation will be provided in a
QAPjP. The requirements of the project
will take precedence over conventional
ITAS QA practices for that work. The
requirements of the project may not be less
stringent than minimum ITAS QA/QC
requirements unless requested by the client
in writing or approved by the ITAS
Division Director, QA/QC. Typical project
requirements are as follows:

The development and/or use of new or
modified testing methods

Special requirements for equipment
calibration and maintenance

Specific contract required detection
limits (CRDLs)

Defined data quality objectives (DQOs)
such as accuracy and precision limits or
the statistical treatment of data

Additional or unigue documentation or



records management requirements

5.6 Project and Quality/Operations
Records Management

The ITAS QA Program has been developed
to provide analytical results of known
quality that meet client requirements. To
demonstrate that quality has been achieved,
each ITAS laboratory maintains a system of
records management that includes
documents which demonstrate the analytical
performance of the laboratory. Laboratory
records are identified as either
Quality/Operations  records or Project

records.

All operating unit records, from time of
sample receipt through reporting and
disposal, shall be available and stored in a
manner that safeguards their integrity from
tampering, physical damage, and/or loss.
For ITAS, this will be separate files in file
cabinets in a 24 hour per day secure area at
a minimum. Any documentation that
directly bears on the reported results must
be retrievable if requested by the client or
legally compelled by an authorized
regulatory agency or court of law. This
includes operational and project-specific
data. .Data may be stored in "real-time" as
it is produced, or filed in a manner to allow
prompt retrieval and assembly into a
complete project file. Operation-specific
SOPs shall describe how the complete set
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of documentation 1s compiled, including the
flow of data forms, locations,
responsibilities, and checks on the records
management system implemented.

5.6.1 Project Records

Project records are documents which are
specific to a project or a group of samples
within an ongoing project, such as chain-of-
custody and raw analytical data. Project
records are stored separately in project files.
Each project file shall be indexed, properly
labeled, and current.

ITAS will maintain records associated with
specific projects as nonpermanent records
for the following time periods after
completion of a project:

Analysis performed as part of site
mitigation activities - 10 years

Records associated with facilities
governed by the Resource Conservation
Recovery Act (RCRA) - 5 years after
closure if the analysis was performed
prior to closure or for the 30-year
monitoring period following closure if
the analysis was performed for the
purpose of closure monitoring

Conventional analysis - 7 years

If a special contractual requirement, project
requirement, or government regulation
requires that records be maintained for a
longer period of time, project files wiil be



kept as required. For projects that must be
kept beyond the periods stated above, the
project index shall be marked to indicate

the required retention period.

Prior to scheduled record destruction,
records shall be reviewed to determine if
the holding period should be extended.

5.6.2 Quality/Operations Records
Quality/Operations records are permanent
(lifetime) documents which demonstrate
overall laboratory operation, such as
instrument logbooks, calibration data, and
control charts. These records will directly
affect the data for a specific project, but in
general their applicability is not limited to
one project. Quality/Operations files must
be indexed, properly labeled, and current.

5.6.3 Record Validation

When records are transferred to a records
storage area, they shall be venfied by
comparing the contents of the container
against an inventory sheet listing the
contents of the container. If there are any
discrepancies, the container and inventory
sheet shall be returned to the Associate
submitting the records for resolution.
When the document container and the
inventory sheet are found to be acceptabie,
the responsible records custodian shall

'/NQA-1, Supplement 17S-1, Section 2.3.
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indicate approval by signature and date on
Records shall be
considered valid when the inventory sheet
is signed by the custodian'".

the inventory sheet.



The purpose of defining controls for
computer hardware and software is to
protect the integrity of computer-resident
data in the laboratory. SOPs are in place in
each location so that computer resident data
are accurate and defensible. The following
references shall be used as guidance for
implementation of this system of controls:

Good Automated Laboratory Practices,

US Environmental Protection Agency,
(draft), December 28, 1990

ualit Management and ualt

Assurance Standards ISO 9000, Part 3:
"Guidelines for the Application of ISO

9001 to the Development, Supply and
Maintenance of Software"”

ASTM Method E3140-1 (draft): "New

Standard Guide for Laboratory
Information Management Systems
(LIMS)"

ANSI N413: “"Guidelines for the
Documentation of Digital Computer
Programs”

6.1 Use of Hardware

Computer equipment used in the generation,
measurement, or assessment of client data
shall be appropriately designed, be of
adequate capacity to function according to
specifications, and shall be suitably located
for operation, inspection, cleaning, and

maintenance. There shall be a written
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6.0 USE OF COMPUTER HARDWARE AND SOFTWARE

description of the computer systems)
hardware. The computer shall be installed
in accordance with manufacturer's
recommendations and undergo validation
which demonstrates the computer
equipment correctly performs its stated
capabilities and functions. Changes to
computer hardware shall be made only after
review and approval of the LIMS Manager
and Laboratory Director.

Computer hardware shall be inspected,
cleaned, and maintained on a regular basis
at 2 minimum of annuaitly. Each laboratory
shall:

Have SOPs for the maintenance and
security of hardware

Designate an Associate (usually the
LIMS Manager) to be responsible for
system performance

6.2 Secunty

Each operating unit shall have procedures
in place which secure computer hardware
and software systems if that system:

Contains confidential information that
requires protection from unauthorized
disclosure

Contains data in which the integrity
must be protected against unintentional
error or intentional fraud



Is used to acquire, process. or report
data

When the computer system(s) contains data
that must be secured, each operating unit
shall ensure the system 1is physically
secured. Physical and functional access to
the system is limited to authorized
Associates and introduction of unauthorized
external programs or software is prohibited.

The LIMs Manager, or designee, is
responsible for maintaining a list of secure,
licensed software, and software not on that
list is considered unauthorized.

All original software must be stored in a
locked, secure area.

6.3 . Use of Software
If computer software is used to acquire,

process, or report client data, it is necessary
to demonstrate that the software correctly
performs its intended function. The
following definitions are important to this
discussion:

Validation - establishing documented
evidence which provides a high degree
of assurance that a specific process will
consistently produce a product meeting
its predetermined specifications and
quality attributes. This process
demonstrates that the mathematical or
statistical model embodied in the
computer program is an acceptable
representation of the process or system
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for which it is intended and meets all
specified requirements.

Verification - the process of checking
the accuracy of manually or
automatically (electronically) entered
information.

In general, software is verified by
comparing its performance against known
results.  Verification may be done in
several ways (see Sections 6.3.1 and 6.3.2).
Each operating unit shall have a software
SOP(s) describing the following:

Software verification and validation
Data entry and verification
Changing data

Data analysis, processing, storage and
retrieval

Backup and recovery of data and
software

Electronic reporting of data

Definition and storage times for data
and software

6.3.1 Industry Standard Software

Industry standard programs are defined as
programs which are widely used throughout
the profession. These standard programs
are brought into ITAS and used without
modification. If the program has been
prepared external to IT, independent
validation is not required. However, the



program must be verified pribr to first use
on an ITAS system. To verify the software,
example problems must be processed to
demonstrate that the program is fully
operational. Example problems must fully
test the utilized capabilities of the software.

6.3.2 ITAS Developed Software

For programs developed within ITAS and
externaily prepared programs which are
modified by ITAS, complete validation and
verification must be performed. Validation
must be performed in accordance with an
approved reference (Section 6.0) and IT
Standard  Quality Practice, ITCO0010
"Software Development and Usage". The
verification process is dependent upon the
function of the software and should include:

For software which only performs
numerical manipulation, sample sets of
numbers for which results are known
should be processed and compared. In
this case, known results are usuaily
generated by performing hand
calculations using the same equations
and procedures as the software.
Verification of the software must test
the software production of the intended
results. Problems must test both the
theory, or basis for computation, and the
ability of the software to store and
manage data.

Software which performs as part of
instrument operation should be verified
by oprocessing reference materials
through the instrument system.
~ Processed instrument response shall be
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compared against the standards used.
Verification shall be performed
annually, at a minimum.

6.3.3 Control of Software Changes
Changes to software shall be controlled.
Detailed software control procedures must

" be available in each ITAS laboratory.

Standard forms are used to document and
track changes. An ITAS Associate in each
laboratory must be assigned to maintain
software control, usually the LIMS
Manager or programmer. Whenever a
program is changed, reverification is
necessary. If the software has had features
added, previous test problems should be
rerun to demonstrate their function has not
been affected. New test problems should
be processed as discussed above to verify
added performance. If software revision
changes the basic operation of the program,
complete revalidation and reverification of
the program is required. All changes must
be completely documented.

6.3.4 Software Review and
Reverification

Spreadsheets and unprotected software shall
be reverified on an annual basis at a
minimum. The test problems used to
provide initial verification shall be
reprocessed and the results compared to
demonstrate that performance of the
software is unchanged. If software
performance has changed, the effect of the
change upon intended function and usage



since last verification shall be assessed.
"Effect" must be determined on a case-by-
case basis for the scope and impact of
incorrectly reported results. If necessary,
the data shall be reprocessed and recipients
of affected data reports notified. Software
programs must be validated upon creation
or change and verified annually.

6.3.5 Software Validation and
Verification Documentation

Software validation and verification shall be
documented by the Associate performing
the work, by signing and dating in indelible
ink the computer output and supporting
calculations. When test problems are used,
the input shall be marked to indicate correct
usage and the output checked to indicate
acceptable comparison. If reference
materials are used as the basis for
validating and verifying instrument
software, the "true" values or certificates for
the materials shall be included with the
output to demonstrate performance. The
verification  documentation must be
reviewed and approved by the Associate’s
immediate supervisor, the LIMS Manager

or computer programmer, and QA/QCC.

All software validations and all software
whether for initial or
subsequent reverification, shall be
maintained in the Quality/Operations
records management system. A historical
file shall be maintained. for each program.

vertfications,
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The file shall include the basis for "the
verification, such as the test problems or
hand calculations, results of the software
performance, the results of subsequent
reverifications, applicable program code,
user manuals, technical documentation and

. a copy of the program.

6.4 Computer Viruses

ITAS operating units shall employ the use
of anti-virus software to detect and remove
viruses from secure computer hardware.
Any suspicion of a software virus must be
immediately reported to the LIMS Manager,
the Division Technical Director, and the
Division Director, QA/QC.
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7.0 WORK PROCESSES AND OPERATIONS

Much of the environmental project activity
is planned and designed external to the
laboratory or field operation and presented
in the form of a contract, work plan, or
QAPjP. Laboratory and field activities are
planned, implemented, and assessed to meet
client requirements according to approved
procedures and methodologies. Many QA
systems have been put in place to document
the implementation of planned activities.
The planning and design of operational
systems to accomplish  documented
implementation are detailed in operation-
specific SOPs. The entire process is
assessed on a regular basis for conformance

to prescribed requirements.

7.1 Standard Operating
Procedures

SOPs are in place in all ITAS operating
units for analytical and administrative
procedures from the receipt of samples in
the laboratory through analysis, reporting,
and subsequent sample disposal. This
includes auxiliary functions as well, such as
training, QA/QC, and Health and Safety
procedures. The ITAS standard SOP
formats are shown in Figure 5.4-1
(administrative) and Figure 5.4-2
(technical). A list of ITAS operating unit
SOPs is given in Appendix Section 3.

ITAS operations prepare and maintain, in
addition to the Operation-Specific QAMP,
a Standard Operating Procedure Manual.
The requirements of this OS QAMP for
activities such as calibration, field
procedures, material procurement and
control, preventive maintenance, training,
and QC sample analysis shall be
incorporated into the SOPs as appropriate.

7.2  Analytical Methods

Whenever possible, ITAS operations utilize
industry and regulatory agency recognized
analytical methods from source documents
published by agencies such as the U.S.
Environmental Protection Agency
(USEPA), American Society for Testing
and Materials (ASTM), and the National
Institute for Occupational Safety and Health
(NIOSH).  Analytical methods used by
each ITAS operation are listed in Appendix
Section 4.

7.3 Detection Limits

All chemical analytical methodologies have
an associated detection limit below which
an analyte present in the sample cannot be
accurately determined. A detection limit
value may be reported in one of three ways:

As a less than (<) value

Ac not detectad INDY



As an undetected (U) value

In all cases. the detection limit will also be
reported for reference.

Detection limits indicated in methods are
highly matrix dependent and are provided
for guidance. Depending upon the exact
sample composition, stated detection limits
may not always be achievable.

The method detection limit (MDL) is
defined by the USEPA as the minimum
concentration of a substance that can be
measured and reported with 99%
confidence that the analyte concentration is
greater than zero. ITAS uses USEPA
Procedure CFR 40 Part 36, Appendix B to
determine detection limits. MDLs are
determined annually.

For radiochemistry, whether the net result is
negative, zero, or positive, the actual
calculated result is reported with its
associated propagated uncertainty. The
detection limit is affected by many factors,
such as the length of count, chemical yield,
half-life, background of the instrument,
counting efficiency, and the matnx
interference. The minimum detection limit
for radiochemical analyses is defined as the
smallest activity of material that yields a
net count above background with a 95
percent probability and no greater than a 5
percent probability of calling a blank a true
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signal.  Detection limit calculations,
frequency determined, and exact procedures
for specific analytical methods are

documented in operation-specific SOPs.

Method Detection Limits (MDLs), Practical
Quantitation Limits (PQLs), and CRDLs
(when applicable) are listed in Appendix
Section 5.

7.4 Variance from Stated Methods
Work processes will be performed in
accordance with SOPs derived from the
methods referenced unless specific project
requirements or needs dictate adoption of
an alternate method or modification of the
cited methods. For example, GC/MS
procedures may be "USEPA CLP-modified”
if specified by a client.

For some matrices and analytes, ITAS has
developed in-house SOPs based on
regulatory methods which may include
modifications to improve reproducibility
and/or accuracy. If an operation is
performed in an alternate manner, the
method shall be documented in the project
records.

7.5 Assessment of Work
Processes

All work processes or operations are subject
to assessment as described in Section 9.4.



Laboratory analyses are designed to
produce data that are representative of
existing conditions present at the time the
sample was obtained. The data collection
design includes field sampling events,
sample handling and custody, analytical
operations, data verification, techniques to
assess limitations of data use, and data
reporting requirements.

In order to provide a sample that most
accurately represents the test matrix, field
sample collection personnel must abide by
the sample collection guidelines and
procedures established by involved
regulatory agencies. A significant part of
the efforts of regulatory agencies include
the use of "approved” sample containers,
chemical and physical preservation
techniques, and observance of specified
holding times. Although at times the
sampling may be performed by non-ITAS
Associates, the importance of sampling and
transportation of the sample to the
laboratory is understood and must be
considered during data validation. Figure
8.0-1 is a flow chart showing the data
collection process. The steps presented are

described in detail in the following sections.

8.1 Field Collection and Shipment
In order for data to be representative of
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8.0 DATA COLLECTION AND PRODUCTION OPERATIONS

existing conditions present at the time the
sample was collected, it is imperative that
all samples be collected and preserved
according to the appropriate analytical
method specified in the QAPjP or QAPP (if

- one exists). Sampling requirements must

be communicated to the sampling team
prior to field coliection.

Field personnel are responsible for labeling
each individual sampie collected with the
following information:

Project number
Unique sample number

Sample location (inciuding as
appropriate: borehole and depth or gnd
coordinates)

Sampling date and time
Person(s) obtaining the sample
Sample preservation

Analysis required

An overriding consideration for the
resulting analytical data is the ability to
demonstrate that the samples have been
obtained from the locations stated and that
they have reached the laboratory without
alteration. Evidence of collection,
shipment, laboratory receipt, laboratory

custody, and disposal must be documented



to accomplish this. Figure 8.i-1 shows the
Analysis  Request/Chain-of-Custody
(AR/COC) form that is used by the ITAS
laboratory network.

Field personnel are responsible for initiating
the AR/COC form. In addition, they are
responsible for uniquely identifying and
labeling samples, providing proper sample
preservation. and packaging samples to
preclude breakage during shipment.

The prompt shipment of samples to the
laboratory is required to ensure that
required holding times are met. Samples
should be shipped by an overnight carrier,
be hand-delivered, or transported in a
manner that assures prompt delivery to the
laboratory.

Some sites require an extensive radioactive
screening process before a sample may be
shipped. In these cases, it is imperative for
the project manager to maintain good
communications with the client to assure
proper staffing of the laboratory in response
to a decreased holding time.

Radioactive samples that are shipped to
ITAS operations must be screened and
found not to contain radioactivity that
exceeds the level stated in the operation
license of the laboratory. Samples received
by an ITAS operation that contain
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radioactivity exceeding their license limit
will immediately be returned to the project
site.

8.2 Sample Containers, Shipping
Containers, Preservatives, and
Holding Times

8.2.1 Sample Containers

A sampie container is defined as the sealed
enclosure, usually made of borosilicate
glass or plastic, that the sample is collected
in and stored in until analysis. All sample
bottles provided by ITAS operations for
environmental sampling are purchased new
and are certified precleaned following
appropriatt  USEPA procedures by the
manufacturer. The bottles to be supplied
for inorganic analyses are listed in Table
8.2-1. The botties to be supplied for
organic analyses are listed in Table 8.2-2.
Radiological sample bottles are listed in
Table 8.2-3. All documentation certifying
bottle cleanliness must be maintained in the

operation’s Quality/Operation files.

8.2.2 Shipping Containers

Shipping containers are defined as the
sealed enclosure in which the sample
containers are stored during shipment from
the sample collection site to the analytical
iaboratory. Shipping containers must be of
sufficient number and size to accommodate
the samples in an upright condition.
Shipping containers must also meet all
Department of Transportation (DOT).



international Air Transportation Association
(IATA), Intermationai Civil Aviation
Organization (ICAQ), United Nations (UN),
USEPA, and Nuclear Regulatory
Commission (NRC) requirements for the
shipment of environmental and/or
radioactive samples.

Packaged samples must be shipped to the
analytical laboratory in a safe manner that
preserves the integrity of the samples. The
most common method of sample shipment
employs coolers or ice chests that are
sealed with custody tape and shipping tape.
These coolers must be durable and resistant
to crushing during shipment. All coolers
must be weil maintained and cleaned to
prevent cross contamination of the samples.
It is the ultimate responsibility of the
person collecting and packaging the sample
for shipment to ensure that the shipping
containers are clean and functional. To
heip prevent sample breakage during
shipment, additional consideration must be
given to providing shock absorbency to all
samples packaged inside the shipping
container. Use of bubble-wrap around each
sample container is the best way to provide
this protection, followed by foam packing
materials and vermiculite which are aiso
commonly used.

8.2.3 Sample Preservatives
Most analytes have a finite holding time in
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a given sample matrix. Sampie
preservation is the chemical or physical
means by which samples are treated during
and/or following sample collection to aid in
the stability of the analytes of interest for a
given sample matrix. The preservation of
samples at the time of sample collection
will follow the requirements of the
analytical methods used. This preservation
includes the addition of reagents to deter
chemical degradation and the maintenance
of refrigeration during transit and ultimate
storage in the laboratory. The required
preservatives for the analysis to be
performed on each matrix are included in
Table 8.2-1 for all inorganic analyses and
Table 8.2-2 for all organic analyses.
Radiological sample preservatives are listed
in Table 8.2-3.

8.2.4 Sample Holding Times

Holding time is defined as the maximum
allowable time between sample collection
(or laboratory receipt for CLP) and
extraction or analysis. ITAS has developed
a commitment to meeting sample holding
times that extends throughout each ITAS
operating unit. Each operation has a
system in place to ensure that holding times
are monitored by each group within the
operating unit. It is the responsibility of
cach ITAS Associate processing the sample
to assure that holding times are met. ITAS
laboratories are responsible for meeting all



holding times for samples received within
24 hours of collection.

The holding times for inorganic analyses
are listed in Table 8.2-1. The holding times
for organic analyses are listed in Table 8.2-
2. Radiological sample holding times are
listed in Tabie 8.2-3.

8.2.5 Tumaround-Time (TAT)

TAT is defined as the maximum number of
days from sample collection to the date
Certificates of Analysis or other
deliverables are received by the client.
Sample collection personnel must be aware
of the holding time and TAT requirements
so that they can determine the best method
of sample transport and can communicate
that information to the laboratory Project
Manager.

8.3 Sample Receipt and Initiation
of Testing Program

Each ITAS laboratory has a SOP describing
this program in detail. The following

sections describe the general program °

followed by all ITAS operating units.

8.3.1 Sample Receipt

Samples shall be received and logged in at
ITAS operations by a designated sample
custodian or properly trained designee back-
up. Upon sample receipt, the sample
custodian shall, as appropriate:
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Wear appropriate personal protective
equipment (PPE). At a minimum, this
consists of gloves, a lab coat, safety
glasses, and in some cases a respirator

Examine the shipping containers to
verify that the custody tape is intact

Examine all sample containers and
determine if the temperature required by
the requested testing program (normally
4°C t 2°C) has been maintained during
shipment. Document shipping container
temperature on the AR/COC

Examine all sample containers for

damage

Compare samples received against those
listed on the AR/COC

Verify that sample holding times have
not been exceeded

Examine all sample paperwork for
correctness and completeness

Determine sample pH (if required for
the scheduled analysis) and record on
the AR/COC

Sign and date the AR/COC immediately
(only after shipment is accepted) and
attach the waybill

Note any problems associated with the
samples on the AR/COC, immediately
initiate a Condition Upon Receipt
Variance Report (CUR), and notify the
Project Manager who in turn notifies the
client

Attach appropriate laboratory sample
container labels with laboratory ID. test,



Place the samples in. proper laboratory
storage

8.3.2 Sample Log-in

Sample log-in activities at ITAS operating
units are fully documented in operation-
specific SOPs. The following is a general
description of the log-in process:

Enter the samples in the laboratory
sample log-in book, and/or the sample
management computer system (LIMS)
which contains the following
information at a minimum:

Project identification number

Sample numbers (both client and
laboratory)

Type of samples
Required tests
Date received in laboratory

Notify the Project Manager and
appropriate Group Leader(s) of sampie
arrival

Place the completed AR/COCs,
waybills, and any additionai
documentation in the project file

8.3.3 Sample Storage
The primary considerations for sampie
storage are:

Maintenance at prescribed temperature,
if required, which is typicaily 4°C + 2°C
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Processing samples within the prescribed
holding time for the parameters of
interest

Maintenance of sample integrity through
adequate protection from contamination
from outside sources or from cross-
contamination of samples. Low-level
and high-level samples, when known,
must be stored separately. When
applicable, samples and standards must
be stored in separate refrigerators or
freezers.

The requirements listed on Tables 8.2-1,
8.2-2, and 8.2-3 for temperatures and
holding times shall be used. Placing of
samples in the proper storage environment
is the responsibility of sample control
personnel who shall notify the Operations
Manager and Group Leaders if there are
any samples which must be analyzed
immediately because of holding time
requirements.

8.3.4 Internal Sample
Chain-of-Custody

Internal sample custody is tracked and
documented in ITAS laboratories as
described in operation-specific SOPs. The
sample custody documentation shall
inciude, but is not limited to the following:

Signatures for relinquishing and
receiving samples or sample extracts

Listing of all procedures (sample
preparation and analysis) performed on
the sample and sampie extract



Laboratory and project identification
Sample matrix
Laboratory sample numbers

8.3.5 Sample Disposal and Return
Chain-of-Custody

After the requested analyses on the samples
have been completed, any remaining
portions of the samples will be maintained
by the sample custodian until the samples
are disposed of or returned to the client.
The disposal of each sample is recorded on
the client’s Chain-of-Custody (COC) form
or referenced in the project file. Sampie
disposal procedures and documentation are
described in operation-specific SOPs.

For NRC or state licensed laboratories, a
real time inventory of all radioactive
isotopes contained in the laboratory
(including radioactive samples), as required
by the NRC or state, is maintained by the
Radiation Safety Officer (RSO). If the
quantities of radioactive materials in-house
approach the limits of the laboratory NRC
license, appropriate action will be taken to
ensure the license is not exceeded. This
may involve returning samples to clients
immediately.

The original copy of the client’s COC form
will be maintained in the appropriate
laboratory project file unless the entire
sample is physically transferred off-site. In
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that case, the original COC record will be
signed off as relinquished by the sample
custodian or designee and will accompany
the sample in shipment. A copy of the
Completed COC form will be retained in the
laboratory project file. In the case where
an aliquot of a sample is shipped from the
laboratory, a new COC will be generated
by the laboratory and shipped with the
sample aliquot and the original COC wili
be retained in the project file.

8.4 Calibration Procedures and
Criteria

8.4.1 Calibration System

All equipment and instruments used at
ITAS operations for quantitative
measurements are controlled by a formal
calibration program. Two types of
calibration are discussed in this section.
These are operational and periodic
calibrations. = Operational and periodic
calibration procedures are described in
operation-specific SOPs. At a minimum,
these procedures shall include:

Equipment to be calibrated

Reference standards used for calibration

Calibration technique and scquential
actions

Acceptable performance tolerances

Frequency of calibration



Calibration documentation requirements

Whenever possible, recognized procedures,
such as those published by ASTM or the
USEPA, or procedures provided by
manufacturers shall be adopted. If
established procedures are not available, a
procedure shail be developed considering
the type of equipment, stability
characteristics of the equipment. required
accuracy, and the effect of operational error
on the quantities measured.

8.4.2 Reference Standards

Two types of reference standards are used
within ITAS operations for calibration:
physical reference standards and chemical
reference standards.

8.4.2.1 Physical Reference
Standards
Physical reference standards include

weights for calibrating balances and
certified thermometers for calibrating
working thermometers. These are generally
associated with periodic calibrations.
Whenever possible, physical reference
standards shall have known relationships to
nationally recognized standards such as the
National Institute of Standards Technology
(NIST), formerly the National Bureau of
Standards (NBS). If national standards do
not exist, the basis for the reference
standard shall be documented.
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Physical reference standards shall be used
only for calibration procedures and shall be
stored separately from equipment used for
analysts.

8.4.2.2 Chemical Reference
Standards

These standards are generally associated
with operational calibration. = Chemical
reference standards include Standard
Reference Materials (SRMs) provided by
NIST, the USEPA, or other recognized
standards agency. = This may include
vendor-certified materials traceable to NIST
or USEPA SRMSs. Radioactive reference
materials are discussed in Section 4.2.3.

8.4.2.3 Standard Verification

Standard verification is performed at all
ITAS laboratories by comparison of a
standard with a SRM or second-source
standard. For chemical analyses, ITAS
operating units shall use purchased standard
mixes, when possible, from two different
sources. The response factors of the two
shall be compared. Neat standards shall be
used only when standard mixes are not
available. If only one standard source is
available, the laboratory shall have two
different analysts prepare the stock solution
and dilutions of the stock solution. The
laboratory shall then compare the response
factors of these two separately prepared
standards. In the rare cases, such as dioxin
standards where costs are significant, new



standards shall be compared to previous
standards for verification. Operation-
specific SOPs shall define the specific
requirements and process of standard
preparation and verification.

8.4.3 Operational Calibration
Operational calibration is routinely
performed as part of instrument usage, such
as the development of a standard calibration
curve. Operational calibration is generally
performed for instrument systems.

A summary of the various operational
calibrations performed at ITAS operations
is shown in Tables 8.4-1 for inorganic
method calibrations, and 8.4-2 for organic
method calibrations.

8.4.4 Periodic Calibration

Periodic calibration is performed at
prescribed intervals. In general, equipment
which can be calibrated periodically is a
distinct, singular purpose unit and is
relatively stable in performance. ITAS
operations perform this type of calibration
on balances, micropipettors, and

thermometers.

Each ITAS operating unit has SOPs in
place for the calibration of equipment
requiring periodic calibration.  Periodic
equipment calibrations employed at ITAS
operations are listed along with their
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respective calibration criteria in Table 8.4-3.

8.4.5 Calibration Failure

Equipment that fails calibration or becomes
inoperable during use shall be removed
from service and segregated to prevent
inadvertent use, or shall be tagged to
indicate it is out of calibration. Such
equipment shall be repaired and recalibrated
before reuse.

Recalibration may occur more frequently
than scheduled. At any time, if equipment
calibration becomes suspect, it shall
undergo a calibration check to determine
whether the current calibration is still
acceptable or if recalibration is required.

8.4.6 Calibration Records

Calibration records shall be prepared for
each piece of equipment subject to
calibration and shall be maintained
according to operation-specific SOPs.

All calibration records (operational and
periodic) directly affect data and may not
be limited to one project. These records
shall be stored in the operating unit
Quality/Operations files unless it is required
for a project that they be stored in the
project file.

8.5 QC Sample Analysis
QC samples are routincly added to the



normal laboratory sample stream to
demonstrate that the laboratory is operating
within prescribed requirements for accuracy
and precision. Statistical evaluation of QC
sample data is discussed in Section 9.2. It
is mandatory that all types of QC samples
be handled and treated in the field and in
all areas of the laboratory in the same
manner as actual client sampies.

QC levels and types of QC samples are
described in the following sections.
Laboratory QC samples are also listed per
type of analysis in Table 8.5-1 for inorganic
analyses and Table 8.5-2 .for organic
analyses. These tables also list the required
frequency, acceptance criteria, and
comrective actions.  Radiochemistry QC
samples are listed in Appendix Section 8
where applicable.

ITAS requires a minimum QC sample
analysis frequency of 15%. When QC
sample analysis requirements are not
specified by a method, the following
minimum will be used:

Method blank
Laboratory Control Sample

Matrix Spike sample or Duplicate
sample

8.5.1 QC Leveis
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levels:

Level I. ITAS Standard Practice. Use
available analytical procedures. Fifteen
percent QC samples (blank/spike/duplicate
or duplicate spike) for every 20 samples of
a given matrix. QC samples may not be
performed for a specific project, but as part
of compiled sets of samples. QC data are
not reported with the analytical results.

Level II: ITAS Standard Practice/Project
Specific. Use available analytical
procedures. Fifteen percent QC samples
minimum  (blank/spike/duplicate or
duplicate spike) for every 20 samples of a
given matrix. QC samples are client or
project specific. QC summary report is
included with the analytical results. No raw
data are included.

Level III: CLP or Equivalent. Use
referenced regulatory procedures and/or
established/verified procedures using
confirmatory techniques. Method blank plus
two QC samples minimum per each matrix.
QC summary report is supplied with
supporting data. Where applicable, this is
the USEPA CLP package.

Level IV: Project  Specific. QC
requirements are defined in a QAPjP, Work
Plan, Contract or other specific plan or
procedure. Project documentation must be
submitted to the laboratory prior to sampie
submittal.



8.5.2 Field QC Samples

When field QC sample collection and
analysis are required for a project, it is the
responsibility of the project sampling
supervisor to ensure that this sampling is
performed correctly and at the project-
required frequencies. Field QC samples
may or may not be identified as such to the
laboratory and will undergo sample
preparation and analysis  procedures
identical to the actual field samples. Field
QC sample results are reported in the
Certificate of Analysis or other project-
required deliverable. The results are stored
in the project file with which they are
associated.

Field QC sample types, applicability to
organic and inorganic analyses, precision
and accuracy applications, and persons they
are introduced by are summarized in Table
8.5-3. The foliowing sections provide
descriptions of field QC samples.

8.5.2.1 Trip (Travel) Blank (TB)

Volatile organics samples are susceptible to
contamination by diffusion of organic
contaminants through the Teflon-lined,
silicone, rubber septum of the sample vial.
Therefore, Trip Blanks, also referred to as
Travel Blanks, shall be analyzed to monitor
for possible sample contamination during
shipment. TBs will be prepared by filling
two VOA vials (40 ml) with organic-free
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water and shipping the blanks with the fleld
kit. TBs accompany the sample bottles
during collection and shipment to the
laboratory and are stored with the samples.

8.5.2.2 Field Blank (FB)

A FB is a volume of water (or soil) that is
provided by the sample collectors to
demonstrate the absence of contamination
Deionized, distilled
laboratory water, or previousiy-prepared

during sampling.

solid materials (i.e. lab sand) is placed into
sample containers by the sample collection
crew, packaged, and shipped with the other
field samples.

8.5.2.3 Rinsate Blank

A rinsate blank is a volume of rinse
solution (deionized, distilled lab water or
organic solvent) used to rinse a sampling
tool which contacts muhipie samples. The
rinse solution is collected after the tool has
collected a sample and has been cleaned, to
demonstrate that there is no residual
contamination remaining on the tool to
carry over into the next sample.

8.5.2.4 Field Duplicate (FD)
A FD sample is a duplicate sample which

has been introduced as a separate sample by
the sample collection personnel. Results of
FD samples provide a measure of field
precision.



8.5.2.5 Field Matrix Spike Analyses
A field MS sample is created by spiking
target analytes into a portion of a sample in
the field at the point of sample acquisition.
This sample provides information on the
target analyte stability after collection and
during transport and storage.

8.5.2.6 Collocated Samples
Collocated samples are independent samples
collected in such a manner that they are
equally representative of the variable(s) of
interest at a given point in space and time.
Examples of collocated samples include:
samples from two air quality analyzers
sampling from a common sample manifold
or two water samples collected at
essentially the same time and from the
same point in a lake.

Collocated samples processed and analyzed
by the same organization provide
intralaboratory precision information for the
entire measurement system including
sample acquisition, handling, shipping,
storage, preparation, and analysis. Both
samples can be carried through the steps in
the measurement process together to
provide an estimate of short-term precision
for the entire measurement system.
Likewise, the two samples, if separated and
processed at different times or by different
people, and/or analyzed using different
instruments, provide an estimate of long-
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term precision of the entire measurement
system.

Collocated samples processed and analyzed
by different organizations provide
interlaboratory precision information for the

entire measurement system.

8.5.2.7 Replicated Sample
Analyses

A replicated sample is a sample that has
been divided into two or more portions at
some step in the measurement process.
Each portion is then carried through the
remaining steps in the measurement
process.

8.5.2.8 Split Sample

A split sample is a sample divided into two
portions. One portion is sent to a different
organization or laboratory and subjected to
the same environmental conditions and
steps in the measurement process as the
portion retained.

A split sample can be divided into portions
at different points in the sampiing and
analysis process to obtain precision
information on the various components of
the measurement system. For example, a
field split sample provides precision
information about all steps after sample
acquisition including the effects of storage,
shipment, analysis, and data processing;
whereas, information on the intra- and



interlaboratory  precision of sample
preparation and analysis steps of the
measurement system is provided by samples
split once they are received in the
laboratory.

8.5.3 Laboratory QC Samples

Laboratory QC samples, when successfully
analyzed, demonstrate that the functions
which are under laboratory control are
within acceptable limits. Any laboratory
QC sample results that are outside of
acceptable limits must be documented on a
nonconformance memo. Laboratory QC
sample types, applicability to organic and
inorganic analyses, precision and accuracy
applications, and persons they are
introduced by are summarized in Table 8.5-
5. In addition, Tables 8.5.1 (inorganic) and
8.5-2 (organic) list laboratory QC samples,
acceptance criteria, and corrective actions
per analytical method. The following
sections provide descriptions of laboratory

QC samples.

8.5.3.1 Method Blank (MB)

A MB is a volume of deionized, distilled
laboratory water for water samples, or a
purified solid matrix for soil/sediment
sampies carried through the entire analytical
procedure. The volume or weight of the
blank must be approximately equal to the
sample volume or sample weight processed.
A MB shall be performed with each group
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of samples: Analysis of the blank verifies
that method interferences caused by
contaminants in solvents, reagents,
glassware, and other sample processing
hardware are known and minimized.
Optimally, a MB should contain no greater
than the reporting limit for the parameter.
Results of MB analyses shail be maintained
with or referenced to the corresponding
analytical data in the project file.

8.5.3.2 Reagent Blank (RB)

A reagent blank is composed of the
materials which will be added to client
samples during preparation, and analyzed
for specific parameters. It is analyzed to
verify that no laboratory contaminants are
present at levels which would affect sampie
results. RBs must be successfully analyzed
prior to sample analysis. Records of
associated solvent lots and column
absorbent test results are stored in

Quality/Operation files.

8.5.3.3 Duplicate Sample Analyses
Duplicate analyses are performed to
evaluate the precision of an analysis.
Results of the duplicate analyses are used to
determine relative percent difference.
Criteria for evaluating duplicate sample
results are provided in Section 9.2.

8.5.3.4 Continuing Calibration

Standard (CCS)
Recance ctandards and calibration curves



are subject to change and can vary from
day to day, a midpoint standard or check
standard shouid be analyzed during each
time period required by the analytical
method.  Analysis of this standard is
necessary to verify the standard curve and
may serve in some cases as sufficient for
calibration.

8.5.3.5 Surrogate Standard (SS)

A SS determination should be performed on
all samples and blanks for methods
requiring surrogate usage. Surrogates should
be similar to the target analytes in chemical
composition and behavior in the analytical
process, but not normally found in
environmental samples. All samples and
blanks are fortified with surrogate spiking
compounds before purging or extraction to
monitor preparation and analysis of
samplies.

8.5.3.6 Laboratory Matrix Spike
(MS)
To evaluate the effect of the sample matrix
on analytical methodology, a separate
aliquot sample should be spiked with the
analyte(s) of interest and analyzed with the
sample. The percent recovery for the
respective compound will then be
calculated. If the percent recovery falls
outside established QC limits, the data and
other associated QC sample resuits should

be evaluated and the sampie may require
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reanalysis if criteria are not met. This type
of MS does not necessarily reflect the
behavior of the field-collected target
analyte, especially if the target analyte is
not stable during shipping or storage.

8.5.3.7 Laboratory Matrix Spike
Duplicate (MSD)

Similar in concept to the MS sample, a
MSD is a separate aliquot sample that is
spiked with the analyte(s) of interest and
analyzed with the associated sample and
sample matrix spike. If the percent
recovery falls outside established QC limits,
the data and other QC sample results should
be evaluated and the sample may require
reanalysis if criteria are not met. The
comparison of the recoveries of the spiked
compounds in the MS and MSD samples is
made to determine the relative percent
difference (RPD) between the MS/MSD
samples.

8.5.3.8 Laboratory Control Sample
{LCS), Blank Spike (BS), or
QC Check Standard

A LCS is a blank sample spiked with the
parameters of interest or is a matrix of
known parameter concentrations that is
carried through the entire analytical
procedure. Analysis of this sample with
acceptable recoveries of spiked materials
demonstrates that the laboratory techniques
for this method are in conttol. Where
required, this sample is analyzed in
coniunction with MS/MSD samnles. If the



MS/MSD pair shows poor recoveries due to
interferences or matrix effects, yet the LCS
is acceptable, this is strong evidence that
the method has been performed correctly by
the laboratory for these samples, but the
sample matrix has affected the results.
Results of LCS analyses must be cross-
referenced with the corresponding MS/MSD
and sampie analytical data in the project
file. LCSs are control charted to
graphically demonstrate laboratory control
or monitored through use of control tables.
LCSs are described in the ITAS Division
SOP No. ITAS-IT-QC-0004, "Use and
Purpose of Laboratory Control Samples."

8.5.3.9 Analytical Spike (AS)

An AS sample is created by spiking target
analytes into a prepared portion of a sample
just prior to analysis. It provides
information on matrix effects encountered
during analysis such as suppression or
enhancement of instrument signal levels. It
is most often encountered with elemental
analyses involving the various forms of
atomic spectroscopy and is often referred to
as the "method of standard additions”
(MSA).

8.5.3.10 Internal Standard Spike (IS)
An IS is an analyte which has the same
characteristics as the surrogate, but is added
to a sample just prior to analysis. It
provides a short-term indication of
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instrument performance, but it may also be
an integral part of the analytical method ‘in
a non-quality control sense, e.g, to
normalize data for quantitation purposes.

8.5.4 Matrix QC Samples

Matrix QC samples include MS, MSD, and
duplicate sampies which are discussed in
Section 8.5.3.

8.5.5 Radiological QC Samples
Radiological QC samples are listed in
Section 8 of the OS QAMP appendices
when applicable. The following is a
discussion of QC samples that are specific
only to radiochemical analyses.

8.5.5.1 Yield Monitors

Yield monitors are added to the actual
samples. There are two types of yield
monitors: tracers and carriers. A tracer is a
radioisotope usually of the same element,
and usually having the same mode of decay
as the analyte, that is added to the sampie
to monitor recovery. A carrier is a non-
radioactive solution added to assist in
isolating the specific isotope of an element.
When standardized, the carrier can also
provide recovery information

gravimetrically.

8.5.6 Performance Evaluation
Samples (PEs)
PE samples may be blind or doubie-blind



samples are discussed m detail in section
9.4.1.

8.6 Data Reduction, Verification,
and Reporting

Data review procedures, ideally defined as
a set of computerized and manual checks
applied at various appropriate levels of the
measurement process, will be clearly
defined for all measurement systems in
operation-specific SOPs. Responsibilities
for data and report review are defined in
the ITAS Division SOP No. ITAS-IT-QC-
0003, "ITAS Data and Report Review
Responsibilities”. Data review begins with
the reduction (processing) of data and
continues through verification of the data
and the reporting of analytical results.
Calculations are checked from the raw data
to final value prior to reporting results for
each group of samples. Data reduction can
be performed by the analyst who obtained
the data or by another analyst. Data
verification starts with the analyst and
continues with review by a second level
reviewer who verifies that data reduction
has been correctly performed and that the
reported analytical results correspond to the
data acquired and processed. The
procedure is outlined in Figure 8.6-1.

8.6.1 Data Reduction
The analyst’s responsibilities for data
reduction include the following:

ITAS Operation-Specific QAMP
Section No.. 8.0

Date Iniuated: September 1. 1993
Revision No - 0

Daie Revised: N/A

Page 65 of 246

Proper identification of analysis output
(charts, chromatograms, mass spectra,
etc.)

Calculation of instrument linearity

Calculation or verification of QC
sample/standard results

Calculation or verification of sample
results

Use of proper data recording procedures
(as described in operation-specific
SOPs)

Documentation of problems encountered
Reporting of any nonconformances

Continuation of internal chain-of-
custody, if applicable

In general, data will be processed by an
analyst in one of the following ways:

Manuai computation of resuits directly
on the data sheet or on calcuiation pages
attached to the data sheets

Input of raw data for computer
processing

Direct acquisition and processing of raw
data by a computer

If data are manually processed by an
analyst, all steps in the computation shall be
provided inciuding equations used and the
source of input parameters such as response
factors (RFs), dilution factors, and
calibration constants. If calculations are not



performed directly on the data sheet, they
may be attached to the data sheets.

For data that are input by an analyst and
processed using a computer, a copy of the
input shall be kept and uniguely identified
with the project number and other
information as needed.  The samples
analyzed must be clearly defined.

If data are directly acquired from
instrumentation and processed, the analyst
must verify that the following are correct:

Project and sample numbers
Calibration constants and RFs
Units

Numerical values used for detection
limits (if 2 value is reported as "less
than")

Analysis-specific calculations for methods
are provided in operation-specific SOPs. In
cases where computers perform the
calculations, software must be validated or
verified (if industry-standard software is
used) in accordance with operation-specific
SOPs before it is used to process data.
Software validation and verification is
discussed in Section 6.0.

The analyst (initial reviewer) is further
required to initiate a data review check list
for each batch of samples. Data review
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check lists are described in the ITAS
Division SOP No. ITAS-IT-QC-0003,
"ITAS Data and Report Review
Responsibilities”. ITAS data review check
lists are shown for the following anatyses:

Metals (Figure 8.6-2)

General Chemistry (Figure 8.6-3)
Air (Figure 8.6-4)
Radiochemistry (Figure 8.6-5)
GC/MS (Figure 8.6-6)

GC (Figure 8.6-7)

HPLC (Figure 8.6-8)

Dioxins/Dibenzofurans (Figure 8.6-9)

Data review check lists define and
document the reviews that are performed on
analyticali data. The data review check list
contains the specific items to be verified for
the applicable test method. The items in
the check list must be addressed by the
initial reviewer (analyst), who must add to
the check list any comments that should be
relayed to the Project Manager for inclusion
in the case narrative. The signature of the
reviewer on the check list will serve to
document that the initial data verification
has been performed.

8.6.2 Data Verification
Following the completion of the initial



review by the analyst, a systematic second-
level review of the data is performed by an
experienced peer, technical person, or
supervisor. The second level reviewer
examines the data using the appropriate
check list signed by the analyst. This
review includes at least 20% of all items
listed and in some cases up to 100% of all
items (e.g. if mistakes are found in the 20%
review). Any exceptions noted by the
analyst must be reviewed. Included in this
review is an assessment of the acceptability

of produced data with respect to:

Adherence of procedure used to the
requested analytical method or SOP

Correctness of numerical input when
computer programs are used

Numerical correctness of calculations

Correct interpretation of chromatograms,
mass spectra, etc.

Acceptability of QA/QC data

Documentation that instruments were
operating according to method
specifications (calibrations, performance
checks, etc.)

Documentation of dilution factors,
standard concentrations, etc.

This review also serves as verification that
the process that the analyst has followed is
correct in regard to the following:
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The anaiytical procedure follows the
methods and specific instructions given
in the QAS, QAPjP, SOP, and/or project
file

Nonconforming events have been
addressed by corrective action as
defined in a nonconformance memo

Relevant comments about sample or
analysis problems are clearly stated

Valid interpretations have been made
during the examination of the data and
the review comments of the initial
reviewer are correct

The package contains all of the
necessary documentation for data review
and report production, and results are
reported in a manner consistent with the
method used for preparation of data
reports

The specific items covered in the second-
level review may vary according to the
analytical method, but this review of the
data must be documented on the data
review check list with the signature of the
person performing the review.

A third-level review is performed by the
Project Manager. This review is required
before results are submitted to clients. This
review serves to verify the completeness of
the data report and to ensure that client
project requirements are met for the
analyses performed. The items to be
reviewed are:



Analysis results are preéem for every
sample in the analytical batch or sample
delivery group

Every parameter or target compound
requested is reported with either a
concentration of detection limit

» The correct units and correct number of
significant figures are given for each
sample and each parameter reported

If specific data reporting forms were
requested, all forms are present and are
completed correctly

All nonconformances and data
evaluation statements that impact the
data quality are accompanied by clearly
expressed comments from the laboratory

The final report is legible, contains all
the supporting documentation required
by the project, and is in either the
standard [TAS format or in the client-
required format

A case narrative to accompany the final
report will be prepared by project
management. This narrative will include
relevant comments from the earlier reviews
as determined by the Project Manager.
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8.6.3 Data Reports

The format and content of data reports are
dependent upon client needs such as client
or contract requirements and government
agency reporting formats. There are three
general categories of data reports:

Certificate of Analysis
Data Package

Electronic Data Transfer (EDT)

8.6.3.1 Certificate of Analysis

ITAS laboratories report data in a standard
format, unless client or contract
requirements take precedence. Figure 8.6-10
shows pages one and two of the standard
ITAS Certificate of Analysis.

On page one, client/project information is
presented such as:

Client name and address
- Date

Job Number

Purchase Order number

Project Identification

Date samples received

Number and type of samples

After the information,

explanatory text begins with an

client/project



Introduction.  The Project Manager or
designee signs page one after reviewing and

approving the report.

Page two continues the explanatory text
section with an Analytical
Results/Methodology section and a Quality
Control section. Following page two is a
presentation of the results of the testing
program along with QC sample summaries
as appropriate.

Data presentation includes:

Sample identification (both client and
laboratory ID)

Parameter(s) analyzed
Reported values
Units of measurement
Detection limit(s)

Explanation of abbreviations used, if
applicable

Dates of extractions/digestions and
analysis

QA/QC data (if requested by the client)

8.6.3.2 Data Package

ITAS routinely prepares data packages in
accordance with USEPA CLP protocol for
samples analyzed according to the CLP
Statement of Work. "CLP-like" data
péckages are also routinely provided for
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non-CLP analyses. Data packages shall be
prepared to meet client and contractual
needs. Speciai data package requests should
be addressed with the laboratory prior to
sample analysis to assure the proper
protocol is followed to generate the needed
data package elements.

In general, data packages consist of a case
narrative followed by computer-generated
data forms, supported by copies of all
associated raw data. This may include but
not be limited to copies of:

Chromatograms
Extraction notes
Digestion logs

Strip charts or instrument computer
printouts

Data worksheets
Standards logs
Chain-of-Custody records

8.6.3.3 Electronic Data Transfer
(EDT)
Upon request, data may be transmitted via
computer or diskette. Each operating unit
will work with the client to provide a
computer format that is consistent with the
output of laboratory data and meets
contractual needs. Procedures for EDT are
documented in operation-specific SOPs.



8.6.3.4 \Verbal Resuits

Any analytical results communicated
verbally or by facsimile should be reviewed
and approved prior to the communication.
Thus, these results must be of the same
quality as the hard copy report.

8.6.3.5 Data Reporting

Sample results are reported per analytical
method SOPs or per contract specification.
Normally, the laboratory determines a
reporting limit at which any analyte of
interest detected at or above that level is
reported as a positive value and any analyte
of interest not detectable or detected below
that level is reported as a "less than" value.
However, in some cases a situation may
occur, due to a contractual requirement,
QAPjP, QAPP, client request, etc., that
requires the laboratory to report sample
results in a specified manner. Some
examples are given below:

The laboratory may be requested to
report ail analytes of interest that are
less than the laboratory’s reporting limit
but are measurable by the analysis. This
data will be flagged with an appropriate
qualifier.

The laboratory may be requested to
report any tentatively identified
compounds less than or greater than the
laboratory’s reporting limit. This data
will be flagged with an appropriate
qualifier.

T . ol comdmneers ommer e wcarmitactard A~
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report simpie results using a reporting
limit that is higher than their normal
level. In this case, all analytes of
interest not detected or detectable below
that level would be reported as "less
than" and only the analytes of interest
found at or above that level would be
reported as positive vaiues. In this case,
the laboratory will state the specified
reporting level rather than their normal
levels.

In these types of cases, the laboratory must
include documentation in the project file
that supports their reporting procedure.

It is the responsibility of the laboratory to
provide for a reporting system that ensures
that any problems associated with an
analysis are properly documented on a
nonconformance memo, communicated to
the appropriate ITAS Associates, and
addressed appropriately in the data report.

8.7 Data Validation

In ITAS and this OS QAMP, data
validation refers to data reviews conducted
in accordance with the USEPA CLP
"Laboratory Data Vaiidation Functional
Guidelines for Evaluating Organic
Analyses" and "Laboratory Data Validation
Functional Guidelines for Inorganic
Analyses". Data validation performed by
ITAS will be done according to ITAS
Division SOP No. ITAS-IT-DV-001,
"Quality Assurance Plan - Data Validation".



This form of data validation provides an
impartial confirmation of the laboratory’s
results. It is usually performed by a third
party. Qualifiers are assigned to data, when
required, per the above mentioned
documents. The ITAS FAS units routinely
perform data validation services.

8.8 Preventive Maintenance

Instruments, equipment, and parts are
subject to wear, deterioration, or change in
operational characteristics. Within ITAS,
preventive maintenance is an organized
program of actions taken to maintain proper
instrument and equipment performance.
The primary purpose of this program is to
prevent instrument and equipment failure
A properly
implemented preventive maintenance

and minimize down time.

program increases the reliability of a
measurement system.

Each instrument or piece of equipment shall
be uniquely identified. Each operating unit
shall maintain the following:

Instrument/equipment inventory list

Instrument/equipment major spare parts
list or inventory

External service contract documents (if
applicable)

Instrument-specific preventive
maintenance logbook or file for each
functional unit

ITAS Operation-Specific QAMP
Section No- 8.0

Date Initiated: September |. 1993
Revision No: 0

Date Revised: N/A

Page 71 of 246

The record of maintenance shall include at

a minimum:
Actions taken, including parts replaced

Analyst initials and date maintenance
was performed

ITAS documents and describes in detail
instrument/equipment preventive
maintenance in operation-specific SOPs.
SOPs are specific to the type of instrument
or equipment being used for sample
analysis.

8.8.1 Responsibilities

Within each laboratory, the Operations
Manager is responsible for overseeing the
preventive maintenance program. Group
Leaders and Analysts actually impiement
and document the program. The QA/QCC
shall review implementation to venfy
compliance.

8.8.2 Frequency of Maintenance
The frequency of maintenance must
consider manufacturer’s recommendations
and previous experience with the instrument
or equipment. Schedules of preventive
maintenance along with the required
frequency are shown in Appendix Section
7.
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Each ITAS operating unit shall establish,
implement, and document procedures to
detect, prevent. and correct quality
problems and to ensure quality
improvement. Items and processes that do
not meet established requirements must be
investigated to determine their cause.
Improvements must be implemented in the
operations which will prevent a recurrence
of these quality problems and provide
overall quality performance. All phases of
laboratory work should be designed with
the objective of preventing problems and
improving quality on a continuous basis.

9.1 Intemal QC

The quality of all data produced at ITAS
operations is demonstrated by the analysis
of required QC samples in addition to the
specified method performance criteria such
as calibrations. Operation-specific SOPs
include information on all requirements for
the type of QC samples, their target
frequencies, and target acceptance criteria
for each analytical methodology to be used.
Additionally, these SOPs describe the
appropriate actions to be taken when a QC
sample result does not meet target
acceptance criteria. This information is
listed in Table 8.5.1 for inorganic QC
samples and Table 8.5-2 for organic QC
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9.0 QUALITY ASSESSMENT AND RESPONSE

samples.

9.2 Specific Routine Procedures
Used to Assess Data Precision,
Accuracy, and Completeness

Section 8.5 of this document describes the
QC samples that are employed at ITAS as
a routine part of sample analysis. The
results of these QC samples will be used to
validate the precision and accuracy of the
laboratory measurements. QC samples are
split into two categories:  Laboratory
Quality Control Measurements and Matrix
Quality Control Measurements. These are
described in the following sections:

9.2.1 Laboratory QC Measurements
Laboratory QC samples (discussed in
section 8.5.3) demonstrate that the functions
which are under laboratory controi are
within acceptable limits. Table 9.2-1 lists
laboratory QC samples and their purpose.

9.2.2 Matrix QC Measurements

Matrix QC samples provide information
regarding any influence the sample matrix
may exert on the precision and accuracy of
the analytical results. As this influence is
beyond the control of the laboratory, matrix
QC samples outside the acceptance criteria
are not always cause for re-analysis of the

sample. Matrix QC samples include



laboratory MS, MS]j, and duplicate
samples. Matrix QC samples and their

purpose are listed in Table 9.2-2.

9.2.3 Precision and Accuracy Limits
Precision and accuracy limits are defined in
the applicable methods and will be used to
determine the acceptability of the QC
sample results. In the case where a method
does not specify precision and accuracy
limits, internal limits will be determined by
the ITAS operating unit and documented in
operation-specific SOPs,

Table 9.2-3 shows the precision and
accuracy measurements employed by ITAS.
MS, MSD, and duplicate sample resuits are
evaluated using method or laboratory limits.
Control charts or tables are maintained by
the analyst for LCSs on a "real time" basis
and are used to assess the level of
laboratory control. It is the responsibility
of each laboratory analyst to update any
other client-required control charts or
control tables as a part of routine data
reduction.

9.3 Nonconformance, Corrective
Action, and Deficiency

9.3.1 Nonconformance

A nonconformance is a deviation or event
beyond the limits and criteria established
for standard operations, which may lead to
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a degradation of quality to an unacceptable
or indeterminate level. Nonconformances
over which the operating unit has control
must have the root cause determined so that
the possibility of the nonconformance
recurring is minimized or eliminated.

Nonconformances may include (but are not
limited to) the following:

Sample hoiding time exceeded

Incorrect sample preparation or analysis
techniques used

Invalid instrument calibration used

QC sampie data (blank, spike, duplicate,
surrogates, LCS, etc.) are outside
acceptance criteria.

Incorrect data reported to the client

Sample lost during extraction/analysis;
no re-prep or re-analysis possible

Any other situation that might adversely
affect the final data quality

As soon as deviation from accepted
laboratory practice is discovered, it is
required to be documented. There are two
types of documentation within the ITAS
system for nonconformances. These are the
ITAS Nonconformance Memo (NCM),
Figure 9.3-1 (pages 1 and 2) and the ITAS
Condition Upon Receipt Variance Report
(CUR), Figure 8.3-1.



Nonconformance Memo
(NCM)

Information to be documented on the NCM
include (but are not limited to) the
following:

9.3.1.1

« Laboratory area affected
* Nonconformance category
e Client notification

» Corrective action (root cause and actions
to prevent recurrence should be
included, as appropriate)

» QC review (nonconformance or
deficiency must be checked off)

» Verification of corrective action if
nonconformance (verification is not
required for deficiencies)

* Signature by QA/QCC or designee
verifying NCM closure

* Routing destination (Quality/Operations
files or Project file)

Upon compietion, original NCMs are stored
in the appropriate project file if project-
specific or are stored in the facility
Quality/Operations  files if non-project
specific.

identified
surveillance, or through an internal or

Nonconformances through

external audit require documentation and
tracking to verify that the root cause has
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been determined and that corrective actions
have been taken to prevent recurrence. The
NCM may be used for this purpose.

9.3.1.2 Condition Upon Receipt
Vaniance Report (CUR)

A CUR is generated by sample control
during the log-in process to document
nonconformances identified upon receipt of
samples in the laboratory. These
nonconformances are outside of laboratory
control and do not require corrective actions
to be taken within the laboratory. The
corrective action in this case is client
notification. Actions to prevent recurrence
should take the form of client education
when possible. Nonconformances
documented on a CUR may include (but are

not limited to) the following:

+ Not enough sample received for proper
analysis

- Sample received without proper

preservative
- Sample received in improper container
« Sample received broken or leaking

- Sample received outside temperature
specifications

« Sample received without proper
paperwork

Sample received without or with broken
custody tape



Chain-of-Custody. broken (not
relinquished by the client)

Sample information on the container
does not match the accompanying
paperwork

« All shipping containers (coolers) on
waybill not received in the sample
shipment

Once the nonconformance is identified and
the CUR initiated, the laboratory Project
Manager is notified. The Project Manager
then notifies the client and requests
instructions on how to proceed with the
samples. The client contact and the client
response to the nonconformance must be
documented on the CUR and communicated
to sample control so that log-in may
proceed. These nonconformances must be
resolved prior to sampie prep and analysis.

9.3.2 Corrective Action

All nonconformances shall have a
corrective action. The process by which
corrective action 1s perfornied requires a
determination of root cause, immediate
action, and actions taken to prevent
recurrence. The latter two may be the same
action. Corrective actions include (but are
not fimited to) the following:

Recalibration of instruments, using
freshly prepared calibration standards

Reanalysis of samples
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Replacement of lots of solvent or other
reagents that yield unacceptable blank
values

Additional training of laboratory
Associates in correct impiementation of
sample preparation and analytical
techniques ‘

Reassignment of Associates

Communication with the client to
determine appropriate  action (e.g.
resampling, processing the sample "as
is", terminating analysis, etc.)

9.3.3 Deficiency

A deficiency is a deviation from
documented procedures, practices,
standards, or a defect in an item that is
determined not to render the quality of an
item or service unacceptable or
indeterminate. The QA/QCC shall
determine whether the deviation is a

nonconformance or a deficiency.

9.3.4 Responsibilities

All laboratory Associates are responsible
for identifying and reporting any deviation
from accepted laboratory practice that might
affect the quality of the data. Once a
possible nonconformance is identified, a
NCM or a CUR is generated and routed to
that Associate’s supervisor for further
review and documentation.

The QA/QCC is responsible for verifying



corrective actions and tracking NCM’s until
closure. The corrective action must be
performed in a timely manner.

The QA/QCC (or designee) is responsible
for logging all nonconformances into a
master nonconformance log (example
shown in Figure 9.3-2).

9.4 QA/QC Audits

ITAS operating units are subject to
numerous assessments in the form of audits,
both internal (self assessment) and external
(independent assessment). Laboratory audits
within [TAS can be broken down into four
major categories:

Performance Audits
Surveillances

Quality Systems Audits
Project Audits

Audits of laboratories are performed to
determine the degree of adherence to
policies, procedures, and standards which
include:

IT and ITAS Quality Assurance Policy
IT and ITAS Procedures
Contractual Requirements

Regulatory Obligations
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Audits serve as a useful management tool
to evaluate the appropriateness of QA
policies. They identify areas for
improvement with regard to compliance
with policies, procedures, and standards,
providing means for correction prior to
system failure requiring shut down. In
addition, they serve to strengthen the
documentation trail assuring known data
quality.

9.4.1 Performance Audits
Performance audits are conducted on an
ongoing basis within the laboratory by the
QA/QCC. These audits are reported to the
Operating Unit Director and the Division
Director, QA/QC. Performance audits vary
with the needs of the operating unit.
Performance audits include internal and
external performance evaluation (PE)
samples. These are discussed in the
following sections.

Intemal Performance
Evaluation

The QA/QCC has the responsibility of
monitoring the performance of the
laboratory by inserting blind QC samples
("true” value(s) unknown to analyst) into
the sample stream periodically and
analyzing the results. The blind QC
samples will be scheduled throughout the
year to cover all routinc analyses on an
annual basis. They may also be performed

9.4.1.1



along with a project (client requested) or
any time the QA/QCC or Operating Unit
Director requests the performance audit
study. Performance audit samples
demonstrate data quality by statistical
analysis. The results of these samples may
also be used to document the training level
of the analyst(s) performing the work.
These results are linked to the analyst(s) in
the Associate training files.

9.4.1.2 External Performance
Evaluation

Each laboratory participates in external PE
programs such as the USEPA Water Supply
(WS), Water Pollution (WP), and/or
Contract Laboratory Program (CLP)
quarterly proficiency program for chemical
parameters and/or the USEPA
Intercomparison Program through the
Environmental Monitoring Support
Laboratory in Las Vegas (EMSL-LV) for
radiochemical parameters. In addition,
many state agencies and private contractors
provide PE samples to challenge the
laboratories and evaluate the effectiveness
of the laboratory program. All external PE
sample studies and results shall be
maintained as quality records in the

laboratory Quality/Operations files.

Since participation in these programs and
others varies with the type of work
performed within each ITAS laboratory, the
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specifics of participation are described in

Appendix Section 6.

9.4.1.3 Double-Blind Performance
Evaluation

ITAS employs a "double blind" PE sample
program involving semiannual studies.
This program applies to all ITAS
laboratories. Double-blind PE samples are
blind PE samples submitted to the
laboratory under the pretense that they are
normal client samples. The results of the
study are reported to the Vice President, IT
Analytical Services, the Division Technical
Director, and the Division Director,
QA/QC. Recommendations for quality
improvement are submitted to the
Laboratory Directors, and corrective actions
are implemented as necessary.

9.4.2 Surveillances

Surveillances are detailed inspections of
specific areas of a laboratory and its QA
Program. Surveillances do not require the
extensive planning and preparation required
for audits and are conducted on a much
more informal basis. The QA/QCC shall
observe the activity of interest while it is in
process and/or review objective evidence. A
checklist for the applicable documents and
criteria may be used for this review,



corrective actions and tracking NCM’s until
closure. The corrective action must b

performed in a timely manner.

The QA/QCC (or designee) is responsible
for logging ali nonconformances into a
log (example

master nonconformance

shown in Figure 9.3-2).

9.4 QA/QC Audits

ITAS operating units are subject to

numerous assessments in the form of audits,
both internal (self assessment) and external
(independent assessment). Laboratory audits
within ITAS can be broken down into four
major categories:

Performance Audits
Surveillances

Quality Systems Audits
Project Audits

Audits of laboratories are performed to
determine the degree of adherence to
polictes, procedures, and standards which
include:

IT and ITAS Quality Assurance Policy
IT and ITAS Procedures
Contractual Requirements

Regulatory Obligations

¢
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Audits serve as a useful management tool

sto evaluate the appropriateness of QA
They
improvement with regard to compliance
with policies, procedures, and standards,

providing means for correction prior to

policies. identify areas for

system failure requiring shut down. In
addition, they serve to strengthen the
documentation trail assuring known data
quality.

9.4.1 Performance Audits

Performance audits are conducted on an
ongoing basis within the laboratory by the
QA/QCC. These audits are reported to the
Operating Unit Director and the Division
Director, QA/QC. Performance audits vary
with the needs of the operating unit.
Performance audits include internal and
external performance evaluation (PE)
samples.  These are discussed in the

following sections.

9.4.1.1 internal Performance
Evaluation
The QA/QCC has the responsibility of

monitoring the performance of the
laboratory by inserting blind QC samples
("true" value(s) unknown to analyst) into
the sample stream periodically and
analyzing the resultss. The blind QC
samples will be scheduled throughout the
year to cover all routine analyses on an
annual basis. Internal Performance Audits



are performed on a routine basis and are
described in operation-specific SOPs. In
addition, they may also be performed along
with a project (client requested) or any time
the QA/QCC or Operating Unit Director
requests the performance audit study.
Performance audit samples demonstrate data
quality by statistical analysis. The results of
these samples may also be used to
document the training level of the analyst(s)
performing the work. These results are
linked to the analyst(s) in the Associate
training files.

9.4.1.2 External Performance
Evajuation

Each laboratory participates in external PE
programs such as the USEPA Water Supply
(WS), Water Pollution (WP), and/or
Contract Laboratory Program (CLP)
quarterly proficiency program for chemical
parameters and/or the USEPA
Intercomparison Program through the
Environmental Monitoring Support
Laboratory in Las Vegas (EMSL-LV) for
radiochemical parameters. . In addition,
many state agencies and private contractors
providle PE sampies to challenge the
laboratories and evaluate the effectiveness
of the laboratory program. All external PE
sample studies and results shall be
maintained as quality records in the
laboratory Quality/Operations files.
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Since participation in these programs and
others varies with the type of work
performed within each ITAS laboratory, the
specifics of participation are described in

Appendix Section 6.

9.4.1.3 Double-Blind Performance
Evaluation

ITAS employs a "double blind" PE sample
program involving semiannual studies.
This program applies to all ITAS
laboratories. Double-blind PE samples are
blind PE samples submitted to the
laboratory under the pretense that they are
normal client samples. The results of the
study are reported to the Vice President, IT
Analytical Services, the Division Technical
Director, and the Division Director,
QA/QC.
improvement
Laboratory Directors, and corrective actions
are implemented as necessary.

Recommendations for quality
are submitted to the

9.4.2 Surveillances

Surveillances are detailed inspections of
specific areas of a laboratory and its QA
Program. Surveillances do not require the
extensive planning and preparation required
for audits and are conducted on a much
more informal basis. The QA/QCC shall
observe the activity of interest while it is in
process and/or review objective evidence. A
checklist for the applicable documents and
criteria may be used for this review.



A surveillance is performed each month by
the QA/QCC (unless a systems audit or
follow-up audit is performed). The scope
of the surveillance is determined by the
QA/QCC. This allows for a concentrated
focus on areas of the laboratory that may be
suspect or require additional monitoring to
verify compliance with policies, procedures,
and standards. The QA/QCC may use the
nonconformance/corrective action system to
determine trends in a laboratory area that
require further investigation. The purpose of
a surveillance is to find and correct
problems before they become out-of-controi
situations.

Once the surveillance is complete, the
QA/QCC will assign a score and will issue
a report to the responsible manager. A
copy of the report is sent directly to the
Laboratory Director and to the Division
Director, QA/QC in the laboratory monthly
report to management. The report details
the results of the surveillance, and requests
a corrective action plan complete with
target dates and Associate assignments. The
QA/QCC must work with the surveyed
group to recommend corrective action and
then foilow-up after the proposed target
date to verify that corrective action was
indeed performed. The QA/QCC shall
document by memorandum that corrective
action was taken. Surveillances are fully
described in operation-specific SOPs.
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9.4.3 Quality Systems Audits

Four times per year, each laboratofy
undergoes an internal audit to identify the
level of compliance with established,
documented, quality assurance systems.
Two of these audits are designed and
conducted by the QA/QCC. The remaining
two are conducted by the Division Director,
QA/QC or designee. The Division audits
usually consist of a 2-4 day comprehensive
review of all quality systems in the
laboratory. Six months later, 2 second or
follow-up audit is conducted to assess
compliance with the corrective action plan
established by the audited laboratory after
compietion of the first audit. The follow-up
can be performed in 1-2 days. The Lead
Auditor reserves the right to lengthen the
audit or require a complete re-audit in 3 to
6 months depending upon the extent of the
problems discovered. Findings which have
not been satisfactorily resolved between the
two audits shall be specifically reported to
the Division Operations Director and Vice
President, IT Analytical Services, for
resolution.

Systems audits not conducted by the
QA/QCC are lead by an ITAS certified
Lead Auditor (see System Procedure 8907-
QAC-04, "Standard Operating Procedure
for Auditors Certification at ITAS
Laboratories”) under the direction of the
Division Director, QA/QC. The Division



Director, QA/QC (or designee) will prepare
a schedule of audits to be conducted during
the fiscal year and will select appropriate
audit teams depending upon the nature and
depth of the audit. The source documents
for systems audits are the ITAS QAMP, the
ITAS Operation-Specific QAMP, and
SOPs. The scope of the audit takes into
account the expectations of external
auditors, contracts, and regulatory
requirements. A systems audit check list is
prepared for the year and used in all
locations audited to provide consistency and

objectivity to the audit team.

At the beginning of the audit, the audit
team will meet with the Operating Unit
Director and the QA/QCC to discuss the
goals of the audit. At the close of the
audit, the audit team wil]l debrief the
Operating Unit Director, QA/QCC, the
laboratory Technical Director, Project
Managers, and Group Leaders, and will
discuss and present the audit findings and
observations. Additional laboratory staff
may be invited to the debriefing, as deemed
necessary by the Lead Auditor. The Lead
Auditor can close an audit finding or
observation during the debriefing if the
laboratory staff can satisfactorily
demonstrate that the finding/observation is
inappropriate or has been corrected prior to
the debriefing. Also during this meeting,
recommendations for corrective actions will
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be discussed. If corrective actions are
requested to be taken immediately after
audit closure, the actions must be taken.

An audit report will be prepared by the
Lead Auditor and will inciude the
following:

Cover memo summarizing the audit
process, any findings, and announcement
of the preliminary audit ranking

Audit Check List
Finding Report(s)
Observation Report(s)

Corrective Action Plan (to be completed
by the laboratory)

The audit report shall be compieted as soon
as possible after completion of the audit,
but shall take no longer than 45 days. The
original audit report will be addressed to
the Operating Unit Director, who is
responsible for responding within the
designated time frames established by the
Lead Auditor. A completed copy of the
systems audit report will be sent to the
QA/QCC and the Division Director,

QA/QC.

Upon receipt of the audit response, the
Lead Auditor will evaluate the proposed
corrective action plan and will reply stating
accentance or reiection of the plan or its



clements. Approximately six months later,
the Lead Auditor or designee will perform
a second audit of the operation and verify
completion of the initial audit corrective
action plan. The Lead Auditor will then
issue a final audit report detailing the
results of implementation and will issue a
final audit ranking for the year. A positive
change in ranking is indicative of
improvement in implementation of the QA
Program.

9.4.4 Project Audit

Project or data quality audits are designed
to address the DQOs (precision, accuracy,
representativeness, and completeness) of all
data associated with a particular project.
These audits also review a project for
compliance with contractual requirements
set forth in a QAPjP or formal contract.
Project audits may be conducted by IT,
ITAS, or project QA staff. A project-
specific check list is prepared using the
QAPjP and/or contract as the source
document(s). The audit report is addressed
to the Operating Unit Director who is
required to respond within the designated
time frame stipulated by the Lead Auditor.
As with all other audits, a follow-up audit
for verification of compliance with the
corrective action plan is to be performed.
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9.4.5 Findings, Observations,
Comments, and
Recommendations

Findings represent areas in which the
operation or operating unit section as a
system is not in compliance with the
requirements of the ITAS QA Program.
Findings are situations that could directly
affect the quality of resulting work.
Findings require that a corrective action
plan be developed by the Operating Unit
Director, who will identifying the root
cause of the problem and will schedule
action to prevent recurrence.

Observations represent isolated instances of
noncompliance or questionable practices.
They present situations that could become
findings if left unresolved. As with
findings, a cormrective action plan is
required.

Comments or recommendations shall be
written by the auditor in an attempt to share
information and provide constructive
criticism in order to improve performance
or documentation in an area. Comments
might also indicate areas that may become
noncompliant. If attention is not paid to the
comment, it is likely to become an
observation. Comments and
recommendations do not require any formal
response by the audited organization, but it
is strongly recommended that they be
reviewed for appropriate action. Included in



the comments and observations are those
which describe exemplary practices. Audit
reports should not focus only on negative
aspects of the program and may include a
section on exemplary practice.

9.4.6 Audit Ranking ,
Internal ITAS QA Systems Audits require
a preliminary and final ranking to be
assessed. Audit check list scores and
assessments of open observations and
findings (not comrected since the last
internal or client audit) are considered in
the audit ranking process. Laboratories are
ranked as either excellent, acceptable,
marginal, or unacceptable. These ranks are
described as follows:

+ Excellent - Meets or exceeds established
requirements for all areas audited.

« Acceptable - Audited work meets all
requirements of the ITAS QA Program
with only a few minor deviations from
established requirements.

e Margjnal - Audited work represents a
basic QC practice with actions required
by the laboratory to improve operations
immediately.

» Unacceptable - Audited work indicates
that quality practice is not implemented
on a regular basis and one or more areas
will be shut down for correction.

The Division Director, QA/QC, will issue a
memorandum to all QA/QCCs and
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Operating Unit Directors annually
describing the process of determining the

audit rank '

While audit ranking allows for comparison
of laboratories across the network, caution

is advised in using the ranking alone

without a detailed review of the situations
or conditions observed that caused the Lead
Auditor to arrive at that rank.

9.4.7 Client Satisfaction Survey

Each ITAS operating unit has the
responsibility to understand client needs,
and whether ITAS services are meeting
those needs and expectations. At least three
client satisfaction surveys should be
performed monthly, within each operating
unit, to randomly selected clients by the
QA/QCC or designee. The IT Corporation
Client Satisfaction Survey form (Figure 9.4-
1) should be utilized with distribution to the
ITAS Project Manager, Operating Unit
Director, Division Operations Director,
Vice President, IT Analytical Services, Vice
President, Quality and Health Services, and
Division Director, QA/QC. Any corrective
or follow-up action must be documented on
the form and implemented by the Project

Manager or Operating Unit Director.

9.5 Quality Reports to
Management

The QA/QCC and the Division Director.
QA/QC shall prepare reports to



elements. Approximately six months later,
the Lead Auditor or designee will perfo

a second audit of the operation and verify
completion of the initial audit corrective
action plan. The Lead Auditor will then
issue a final audit report detailing the
results of implementation and will issue a
final audit ranking for the year. A positive
change in ranking is indicative of
improvement in implementation of the QA
Program.  Quality systems audits are
described in a operation-specific SOPs.

9.4.4 Project Audit

Project or data quality audits are designed
to address the DQOs (precision, accuracy,
representativeness, and completeness) of all
data associated with a particular project.
These audits also review a project for
compliance with contractual requirements
set forth in a QAPjP or formal contract.
Project audits may be conducted by IT,
ITAS, or project QA staff. A project-
specific check list is prepared using the
QAPjP and/or contract as the source
document(s). The audit report is addressed
to the Operating Unit Director who is
required to respond within the designated
time frame stipulated by the Lead Auditor.
As with all other audits, a follow-up audit
for verification of compliance with the
corrective action plan is to be performed.
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9.4.5 Findings, Observations,
Comments, and
Recommendations

Findings represent areas in which the
operation Or operating unit section as a
system 1is not in compliance with the
requirements of the ITAS QA Program.
Findings are situations that could directly
affect the quality of resulting work.
Findings require that a corrective action
plan be developed by the Operating Unit
Director, who will identifying the root
cause of the problem and will schedule
action to prevent recurrence.

Observations represent isolated instances of
noncompliance or questionable practices.
They present situations that could become
As with
findings, a corrective action plan is

findings if left unresolved.
required.

Comments or recommendations shall be
written by the auditor in an attempt to share
information and provide constructive
criticisn in order to improve performance
or documentation in an areca. Comments
might also indicate areas that may become
noncompliant. If attention is not paid to the
comment, it is likely to become an
observation. Comments and
recommendations do not require any formal
response by the audited organization, but it
is strongly recommended that they be
reviewed for appropriate action. Included in



the comments and observations are those
which describe exemplary practices. Audit
reports should not focus only on negative
aspects of the program and may include a
section on exemplary practice.

9.4.6 Audit Ranking

Intemai ITAS QA Systems Audits require
a preliminary and final ranking to be
assessed.  Audit check list scores and
assessments of open observations and
findings (not corrected since the last
internal or client audit) are considered in
.the audit ranking process. Laboratories are
ranked as either excellent, acceptable,
marginal, or unacceptable. These ranks are

describe/d’ as follows:

/

« EXcellent - Meets or exceeds established
//requiremcnts for all areas audited.

» Acceptable - Audited work meets all
requirements of the ITAS QA Program
with only a few minor deviations from
established requirements.

o Marginal - Audited work represents a
basic QC practice with actions required
by the laboratory to improve operations
immediately.

« Unacceptable - Audited work indicates
that quality practice is not implemented
on a regular basis and one or more areas
will be shut down for correction.

The Division Director, QA/QC, will issue a
memorandum to all. QA/QCCs and
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Operating Unit  Directors annually
describing the process of determining the

audit rank.

While audit ranking allows for comparison
of laboratories across the network, caution
is advised in using the ranking alone
without a detailed review of the situations
or conditions observed that caused the Lead
Auditor to arrive at that rank.

9.4.7 Client Satisfaction Survey

Each ITAS operating unit has the
responsibility to understand client needs,
and whether ITAS services are meeting
those needs and expectations. At least three
client satisfaction surveys should be
performed monthly, within each operating
unit, to randomly selected clients by the
QA/QCC or designee. The IT Corporation
Client Satisfaction Survey form (Figure 9.4-
1) should be utilized with distribution to the
ITAS Project Manager, Operating Unit
Director, Division Operations Director,
Vice President, IT Analytical Services, Vice
President, Quality and Health Services, and
Division Director, QA/QC. Any corrective
or follow-up action must be documented on
the form and implemented by the Project
Manager or Operating Unit Director.

9.5 Quality Reports to
Management

The QA/QCC and the Division Director,

N A 14N el mmaemrsAma 2 ATV e *



management on a monthly basis indicating
the effectiveness of the QA Program. The
QA/QCC shall send a quality report to the
Division Director, QA/QCC. An example
outline for the QA/QCC’s report is shown
in Figure 9.5-1. The Division Director,
QA/QC, shall send a summary of the
QA/QCC’s reports to the Vice President, IT
Analytical Services.

9.6 Management Review of the
Quality Assurance Program

Management at all levels shall assess the
QA Program and its performance.
Management assessment shall identify
barriers that hinder the organization from
achieving its objectives in accordance with
quality, safety, and environmental
requirements. Results of management
assessments shall be documented and
corrective action taken. The effectiveness
of the implementation of corrective actions
shall be included in the next management

assessment.

An example of the management assessment
approach will be to conduct double blind
studies on the appropriate laboratories (see
Section 9.4.1.3). In such studies, a client
contacts the laboratory and submits a
sample of known parameters and values for
analysis that is totally blind to the
laboratory management and the analysts.
These studies allow assessment of the total
process from initial client contact through
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final reporting.

Review of the adequacy of the ITAS QA
Program is ongoing. At any time, the
Division Operations Director, an Operating
Unit Director, or the Division Technical
Director may present, in  writing,
recommended changes to the Division
Director, QA/QC. During the QA systems
audits, the QA Program is discussed with
the management of the facility audited. This
feedback is valuable and necessary to the
progress of the QA Program in meeting the
constantly-changing needs of the

environmental industry.

In addition to these ongoing reviews, the
Vice President, IT Analytical Services shall
conduct an annual review of the QA
Program considering:

Results of the QA systems audits. Are
undesirable trends occurring?

Status of QA documents. Are the current
documents adequate? Are new
documents needed?

Is the auditing program fulfilling its
purpose?

The Vice President will consult with the
Division Operations Director, Operating
Unit Directors, and the Vice President,
Quality and Health Services, as necessary,
during the review. To document the review,
the Vice President, IT Analytical Services.
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will 1ssue a memo to the Division Director,
QA/QC, stating the extent of the review
and will present recommendations.
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FIGURE 3.1-1
IT Analytical Services
Example Associate Qualification Form

Name: Hire Date:
Title: Supervisor:
QUALIFY
PROCEDURE NAME/NUMBER DATE APPROVAL SIGNATURE

TRAINING SESSION - DATE APFROVAL SIGNATURE




FIGURE 3.2-1

Example Individual Training Record

ne: Hire Date:

c: Supervisor:

I. ACADEMIC TRAINING/DEGREES

S —————— _____ _— _——— e
Name of Instifution Curriculum Degree(s)
(Including Current Enroliment) City, State Major Attendance Received/Expected Degree Date
—— e —

Date(s) Course Title

SPECIAL SCHOOLING/TRAINING

Sponsored By (IT or External)/Location

Date(s) Specialized Experience

MH

iociate Signature/Date:

Concurrence/Date:

NREC.FRM\pbc\07-18-93
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FIGURE 3.2-2
Example ITAS New Employee Quality Assurance Orientation Form
Name: Date of Hire:
Job Title: Report to Work Date:

QUALITY ASSURANCE PROGRAM SECTION ' REVIEW (X)

Statement of Management Position
ITAS Quality Assurance Management Plan (QAMP)
Operation-Specific Quality Assurance Management Plan (OS-QAMP)

Nonconformance and Corrective Action

Data Entries and Corrections

NQA-|

NRC Regulatory Guide

Quality-related responsibilities for Job Title (Section and/or Topic):

1 attended the session covering QA sections and/or topics as described above and understood the material presented during the

session.
Associate’s Signature Date
QA/QC Coordinator’s Signarure Date
QA Exam Given? Orientation was adequate Further training is needed
Follow-up sessions covered:
Associate's Signature/Date QA/QC Coordinator’s Signature/Date

ﬂ THIS DOCUMENT MUST BE RETAINED IN THE ASSOCIATE'S TRAINING FILE H
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FIGURE 3.2-3
Example ITAS Lead Auditor Certification Form

NAME LOCATION DATE

—

QUALIFICATION POINT REQUIREMENTS CAeDITS

EDUCATION - University/Degres/Date 4 Creoits Max.
1. Undergradusts Love

2. Graduste Lovel

EXPERIENCE - Company/Dates 9 Crocts Max.
1. Tachoeeal (0-8 cracits)

2. Nuclesr industry (0-1 cyedits) OR

3. Ansivucal (Environmentsl) industry (C-1 crest) OR

4. Quaidty Asswrance (0-3 crects) OR

8. Auvoiing i0-4 craons!

PROFESSIONAL ACCOMPLISHMENT - Certificate/Date 2 Crodits Max.
1. Socety

2. Other

TMANAG&MENT - Justification/Evaiustor/Dats 2 Crocits Max

Expimn:

Evalusted By: IName & Titieh
Totel Credits Q
AUDIT TRAINING/PARTICIPATION

AUDIT COMMUNICATION SKILLS

Date:

Evaluated By (Name & Titis!
AUDIT TRAINING COURSES

Coutse Tapic or Title
1
2

AUDIT PARTICIPATION
Lotstion Type ot Audit Dateis!

I I N Ry

EXAMINATION ] Date:
AUOITOR QUALIFIED CEATIFED BY: DATE CERTHFID:

(Signature & Date!
ANNUAL EVALUATION

Sgnarure & Owre
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ITAS LABORATORY

PROCEDURE/DOCUMENT CHANGE

PROCEDURE/DOCUMENT TITLE AND NUMBER:

PROCEDURE/DOCUMENT SECTION(S) AFFECTED BY CHANGE:

%g“—

REASON FOR ADDITION OR CHANGE:

CHANGE EFFECTIVE FROM: (DATE) TO: (DATE)

SAMPLES OR PROJECTS AFFECTED:

CHANGE OR ADDITION (SPECIFY SECTION; USE ADDITIONAL SHEETS IF NECESSARY):

|

q SUBMITTED BY: DATE:

QA/QC COORDINATOR

LABORATORY DIRECTOR

) N N O O
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FIGURE 5.4-1
ITAS Standard Administrative SOP Format

1. Purpose, Application and Responsibility
2. References
3. Associated SOPs

4. Definitions

5. Procedure
5.1 Summary
5.2 Safety

5.3 Required Equipment

5.4 Administrative Procedure
5.5 Calculations

5.6 Quality Control

6. Nonconformance and Corrective Action

7. Records Management and Documentation

Note: The inclusion of subsections 5.3 through 5.6 is left up to the discretion of the SOP’s author, as
appropriate.



FIGURE 5.4-2

ITAS Standard Technical SOP Format

1. Purpose, Application and Responsibility

1.1
1.2
1.3

Purpose
Application
Responsibilities

2. References

3. Associated SOPs

4. Definitions

5. Procedure
5.1 Summary
5.2 Safety
5.3 Interferences
5.4 Preservation and Holding Time

5.5
5.6
5.7
5.8
5.9

Required Equipment
Reagents/Standards
Calibration
Analysis/Operation
Calculations

5.10 Quality Control

6. Nonconformance and Corrective Action

7. Records Management and Documentation

ITAS Operation-Specific QAMP
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FIGURE 8.0-1
Data Collection Process Flow Chart

Sampies collected, prasery-
od and packaged, & fisid

Responsibility of the
Field Personnel
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by Group

+ Responeibilty of Laboratory
Sampie Custodian

Daeta reported

Rseponsibiity of
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Laboratory Project Manager|




ANALYSIS REQUEST AND

FIGURE 8.1-1
ITAS Analysis Request/Chain-of-Custody Form

mn Reference Document No. 323490
CORPORATION CHAIN OF CUSTODY RECORD* Page 1 of
z
ect Name/Na. ! _ . Samples Shipment Date 7 Billtod e . __®
eam Members 2 e Lab Destination @ o e — 5
ofit Center No. * I Lab Contact ? R -
roject Manager* o Project Contact/Phone '? ~=-—-- Reportto:'® __. L '3
hase Order No 8 Carrier/Waybil No. '° §
! 1" - _ e
ed Report Date ONE CONTAINER PER LINE -
mple '4 Bample 15 Date/Time '|Container' "1 e ' Requested Testing 20 Conditien en 2! 2 |
uenhor Description/Type Collectad Type Velume |servetive Progrom lhubt-. Recerd No.
<
— g
- 3 3
8
11.3
Q
)l Instructions: 23 3
le Hazard Identification: 24 Sample Disposal: 25 g
20rd )] Flammable ] Skinkritert _J PoieonB _J Unknown _J Returnto Oiert .1  Disposal by Lab .l  Archiva Imos {3
round Time Required: 2 OC Level: 27 ]
{ J_ Rush | Ll ® 0 ®_J Project Specific {specify): . §
nquished by 28 Date: .. | 1. Received by 28 Date: _
/ Adauon) by Time: lSiiﬂ'u-'l/‘l‘ill‘ﬂ't‘:y Time: g
nquished Oste. ___ 2. Received Date. ______ |®
'I‘m'l o Time: |s|r-w/~u-v?' Time:
: Date: 3. Received Date: ———e
T:‘tmhm?d by Time: T |w/m-3y Time;
wents: 29
—— - LA VeV

9T 30 6 Sluy
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FIGURE 8.3-1 Work Order No.:
Condition Upon Receipt Variance Report
ITAS - Laboratory
Client: Date:
Project No: Initiated by:
Analysis Requested: : RFA/COC Numbers:

Client Sample Numbers Affected:
Condition/Variance (Check all that apply):

I. [ Notenough sampie received for proper analysis. 8. C  Custody tape disturbed/broken/missing.
Received approximately: 9. O Sample splits performed by lab.
2. O Sample received broken/leaking. 10. O Volatile sample received with approximately
3. O Sample received without proper preservative. mm headspace.
O Cooler temperature not within 4C + 2C Il. O Sampie ID on continer does not matwch sample ID
Record temperature: on paperwork. Explain:
2 pH
O other:
4. [0 Sample received in improper container. 12 0O Al coolers on airbill not received with shipment.
5. 2 Sample received without proper paperwork. Explain: 13. O Other (explain below):
6. [ Paperwork received without sample.
7. [ No sample [D on sample conuainer.

o1es:

Corrective Action:

O Client’s Name: Informed verbatly on: By:

O Client's Name: Informed in writing on: By:

C  Sample(s) processed "as is”. Comments:

{0 Sample(s) on hold unui: If released. notify:

Sample Control Supervisor Review: Date:



FIGURE 8.6-1
Data Review Process
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¢

Project Mgr.

Review/

Testt Test2 Testn
Analysis Analysis Analysis
Analyst Analyst Ana!yst o [ PawOmRevew
Review Review Review . nm'v.my
Second Second Second
Level Level Level - { Chwkwcomg:me
. Review Review Review xception Revie
Issue Project Report . D-W
Mgr. Approved at - Tests
Report Generator « Chere Forma

+ Tranectiption Proofing

* Moets Client Requirements

Approval

* Consistency of Deta



FIGURE 8.6-2
. ITAS Data Review Check List
METALS
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Work Order Number(s):

Lab Sample Numbers or SDG:

Method/Test/Parameter:
2™ Level
Yes No N/A Review
Review Item 4] 104) @) 4]
A. Initial Calibration

Performed at required frequency with required number of levels?

2. Correlation coefficient within QC limits?

3. [nitial calibration verification (ICV) analyzed immediately after
calibration and results within QC limits?

4. [Initial calibration blank (ICB) analyzed immediately after ICV and
concentrations of all parameters < reporting limit?

B. Continuing Calibration

1. CCV analyzed at required frequency and ati parameters within QC
limits?
CCB analyzed at required frequency and all results < reporting limit?

C. Sampie Analysis

1. Were any samples with concentrations > the linear range for any
parameter diluted and reanalyzed?
Were all sampie holding times met?

D. QC Samples

I. MS or MS/MSD percent recovery within QC limits?

2. Analytical spikes within QC limits?

3. LCS recovery within QC limits?

4, ICPonly: One serial dilution performed per SDG?

5. ICPonly: CRDL standard (CRI or CRA) analyzed at required
frequency?

6. ICP only: Interference check samples (ICSA, 1CSAB) analyzed at the

beginning and end of analytical run or at minimum frequencies and
within QC limits?




FIGURE 8.6-2
. ITAS Data Review Check List
METALS

Review Item
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) ) 4 )

E. Other
I.  Are all nonconformances included and noted?

2. Is the correct date and time of apalysis shown?

’i 3. Did the analyst sign and date the front page of the analytical run?

4. Correct methodology used?

5. Transcriptions checked?

6. Calculations checked at minimum frequency?
u 7. Units checked? : H

Comments on any "No" response:

Analyst:

Date:

Second-Level Review:

Date:
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| FIGURE 8.6-3
ITAS Data Review Check List
GENERAL CHEMISTRY

Work Order Number(s):

Lab Sample Numbers or SDG:

Method/Test/Parameter:
e - —— -
2™ Level
Yes | No N/A Review
Review Item ) 4] g )
A. Initial Calibration
1. Does the standard curve consist of a Blank (when required) and the
l required minimum number of calibration standards?

Is the initial calibration correlation coefficient = 0.995?

B. Continuing Calibration
1. Is the Continuing Calibration Verification (CCV) percent recovery within

QC limits?
C. Sample Analysis
1.  Were all sample holding times met?
D. QC Sampies
1. Is the Method Blank concentration iess than the reporting limit?
2. Is the Laboratory Control Sample (LCS) AND/OR the Matrix Spike

(MS) % recovery within QC limits?
3. When MS/MSD analyzed, is RPD within QC limits?

4. When duplicate sample analysis performed, is RPD within QC limits
(+ 20 %)?

E. Other
Are all nonconformances included and noted?

Are all required forms filled out?

Was correct methodology used?

Transcriptions checked?

o s [w (e

Were all calculations checked at minimum frequency?

|| 6. Did the analyst sign and date the front page of the analytical run?

|| 7. Units checked? ||
A e




Comments on any “No" response:

FIGURE 8.6-3

" ITAS Data Review Check List

GENERAL CHEMISTRY
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Analyst:

Second-Level Review:

Date:

Date:
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FIGURE 8.6-4 ]
ITAS Data Review Check List
AIR ANALYSIS - METHOD TO-14

Work Order Number(s):

Lab Sampie Numbers or SDG:
Method/Test/Parameter:

Yes No N/A Review
Review Item (%] W ) (04

A. Initial Calibration:
1. Was BFB analyzed ar beginning of 12-hour period?

2. Did BFB meet QC limits (all masses met criteriz)?

3. s the %ZRSD for all nonpolar analytes <25%? (A maximum of two
analytes may be above this but below 40%)

4. s the %RSD for all polar analytes <30%? (A maximum of two
analytes may be above this but below 45%)

S.  Were a minimum of five calibration points used?

—

of two are allowed outside this criteria, but must be <40%)

B. Continuing Calibration
Was BFB analyzed at beginning of [2-hour period?

2. Did BFB meet QC limits (all masses met criteria)?

3. Was the %D for all CCCs <25% for all nonpolar targets? (A maximum
For polar analytes, do ail compounds have a %D of 30% or less? (A
maximum of two are allowed ocutside but must be < 45%)

|9
4.
5.
C.
1. Are internal standard areas within 50-150% of the internal standard areas
2.
3. Are all analytes quantitated within the calibrated range of the instrument?

Are all calibration points on the Continuing Calibration present?
Sample Analysis

of the continuing calibration standard analyzed?

Are all sample surrogate values within internal QC limits?

4. Were a minimum of three RFs checked for each sample to insure the
proper RFs are being used for quantitation?
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FIGURE 8.6-4
ITAS Data Review Check List
AIR ANALYSIS - METHOD TO-14

Yes No N/A Review
Review Itemn )] (4] (4] )

QC Sampies
Are all Blank surrogate values within internal QC limits?

-

Are all analytes in Blanks < the reporting limit?

Are Reference Standard controi values within QC limits for air media?

Are all duplicate RPDs within internal QC limits?

Other
Are all nonconformances included and noted?

ol < B Pl ol B

Are all required forms filled out?

Correct methodology used?

Transcriptions checked?

Were all calculations checked at minimum frequency? ‘

afole fwln

Units checked?

Comments on any "No" response:

Analyst: Date:

Date:

Second-Level Review:




FIGURE 8.6-5
ITAS Data Review Check List
RADIOCHEMISTRY
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Work Order Number(s):

Lab Sample Numbers or SDG:

Method/Test/Parameter:

2nd Level

N/A Review
Review Item 4] V) ) V)
A. Calibration
1. Is the calibration documentation included where applicable?
B. Sampie Analysis
1. Are the Sample Yields within acceptance criteria?
2.  Were all sample holding times met?
C. QC Samples
1. Is the Blank Yield within acceptance criteria? "
. 2. Is the Minimum Detectable Activity for the Blank resuit < the Contract

Detection Limit?
3. s the Blank resuit < the Contract Detection Limit?
4. Is the Blank result greater than the Contract Detection Limit but the

Sample result less than the Contract Detection Limit?
5. Is the LCS result within acceptance criteria?
6. Is the LCS yield within acceptance criteria?
7. Is the LCS Minimum Detectable Activity less than or equal to the

Contract Detection Limit ?
8. MS/MSD results and yicld meet acceptance criteria? “
9. Duplicate sample results and yield meet acceptance criteria? —H
D. Other
1. Are all nonconformances included and noted?
2. Are all required forms filled cut?
3. Correct methodology used?
4. Transcriptions checked?
S. Were all caiculations checked at minimum frequency?
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ITAS Data Review Check List
RADIOCHEMISTRY
Comments on any "No" response:
Analyst: Date:
Second-Level Review: Date:

Dawa Y ~F




,_ FIGURE 8.6-6
~ ITAS Data Review Check List
GC/MS
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Work Order Number(s):

Lab Sampie Numbers or SDG:

—

BFB/DFTPP tuning criteria met?

Method/Test/Parameter:
2% Level
Yes No N/A Review
Review [tem 4] ) 4] (g
A. Tuning

Mass list, RIC, and the mass spectrum included?

Correct BFB/DFTPP included with analytical runs?

- - -] L2 o
b ” H

Initial Calibration
RRF and %RSD within acceptance criteria?

Runs checked for saturation?

(] [N

CLP only: Are surrogates and internal standards labeled on the
chromatograms?

Continuing Calibration
RRF and % Difference within acceptance criteria?

Sampie Analysis

After tune, initial calibration, continuing calibration, and method blank
criteria have been met:

Sample name and other header information correct?

RRT of identified compounds within +0.06 RRT units of RRT of
standard component?

[ons present in the standard spectra with abundance of > 10% of the base
ion present in sample spectra?

Surrogate recoveries within limits?

Quantified against the appropriate standard?

——
o |w s

i Run(s) within linear range?
7.  Were all sample holding times met?
8.

==#é’

TCL match?
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. ITAS Data Review Check List
GC/MS

Yes No N/A Review
Review ltem ) @) (4] 4]

E. QC Sa.mpi
1. All Method Blank results ND or hits below reporting limit?

2. Method Blank analyzed at required frequencies?
r3. Are MS/MSD % recoveries and RPD within QC limits?

4. Are LCS % recoveries within QC limits?

5. Second source check standard successfully analyzed?

{ F. Other
1. Are all nonconformances included and noted?

Are all required forms filled out?

Correct methodology used?

Were all calculations checked at minimum frequency? "
Were a]l manual integrations checked by a second reviewer? H

7. Units checked? Il

Comments on any "No" response:

2.
3
4. Transcriptions checked?
5.
6.

Date:

Analyst:

Second-Level Review: Date:




) FIGURE 8.6-7
ITAS Data Review Check List
GC
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Work Order Number(s):

Lab Sample Numbers or SDG:

Method/Test/Parameter:

Review Item

)

)

)

)

A.

L.

Initial Calibration
Was the maximum %RSD within QC limits?

Were calibration factors updated or were curves drawn for 600 series
methods or 8000 series methods? ’

Are retention time windows established and updated in method?

Did the standards pass the resoiution check criteria?

Was the percent breakdown within QC limits?

@ o s |w

Continuing Calibration
Was the maximum %D within QC limits?

[ 5]

Are compounds within retention time windows?

[P ]

Was the percent breakdown within QC limits?

Sample Analysis

After initial calibration, continuing calibration, and method blank criteria
have been met:

Are sampie name and other header information correct?

Do surrogate % recoveries meet QC criteria?

Were the runs checked for saturation?

Are all hits confirmed if required?

Are ail compounds within linear range of calibraticn curve?

Were all sampie holding times mer?

Do reported results take into account dilutions, sample weights, and
percent moistures?

QC Samples
Are all Method Blank hits below the reporting limit?

o e e - e e a L e
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FIGURE 8.6-7
_ ITAS Data Review Check List
' GC

Yes | No N/A Review
Review Item | N 10g] T4

D. QC Samples (continued)
4. Are MS/MSD and/or Duplicates (duplicate sample analyses} RPD within

QC limits?
5. Was second source check standard analyzed successfully?

E. Other
1. Are all nonconformances included and noted?

|r 2. Are ali required forms filled out?

‘[3. Correct methodology used?

|r4. Transcriptions checked?

|| 5. Were all caiculations checked at minimum frequency?

" 6. Were all manual integrations checked by a second reviewer? ’
" 7. Units checked? " »

Comments on any "No~ response:

Analyst: Date:

Date:

Second-Level Review:




_‘ FIGURE 8.6-8
ITAS Data Review Check List
HPLC
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Work Order Number(s):

Lab Sample Numbers or SDG:

Method/Test/Parameter:
Review Item Yes No N/A | 2™ Level
) ) ) Review
(74
A, Initial Calibration

Was the maximum %RSD within QC limits or was the correlation
coefficient of the curve = 0.995?

N

Was each run checked for saturation?

W

Was each run checked for coeluting compounds?

- ™
* -

Continuing Calibration
Was the maximum %D within QC limits?

Was the run checked for saturation?

Was each run checked for coeluting compounds?

—a|w |~

Method Blanks
Are all hits below the PQL?

[ %)

Was a Method Blank analyzed for each set of samples extracted by the
same method on the same day?

Do surrogate % recoveries meet QC criteria?

Are peaks quantified against the appropriate standard?

Was the run(s) checked for saturation?

1= Bl Bl o

—

Sample Analysis

After initial calibration, continuing calibration, and method blank criteria
have been met:

Are sample name and other header information correct?

Do surrogate % recoveries meer QC criteria?

Were the runs checked for saturation?

Are all hits confirmed?

N E N S PN

Were all sample holding times met?
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N FIGURE 8.6-8
ITAS Data Review Check List
HPLC

Review Item

) (&4 ) Review
(C4]

" E. QC Samples
1. Are matrix spike/matrix spike duplicate (MS/MSD) spike % recoveries

within QC limits?

2. Are Laboratory Control Sample (LCS) spike % recoveries within QC
limits?

3. Are MS/MSD and/or Duplicates (duplicate sample analyses) RPD within
QC limits?

F. Other

1. Are all nonconformances inciuded and noted?

"3 Are all required forms filled out?
14
F 3. Correct methodology used?

Transcriptions checked?

4.
5.  Were all caiculations checked at minimum frequency?
6.

Were all manual integrations checked by a second reviewer? |

7. Units checked?

Comments on any "No" response:

Analyst: Date:

Date:

Second-Level Review:
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FIGURE 8.6-9 Page 111 of 246
"~ ITAS Data Review Check List
DIOXINS/DIBENZOFURANS
Work Order Numberis):
Lab Sampie Numbers or SDG:
Method/Test/Parameter:
M o - - —— ——]
2™ Level
Yes No N/A Review
Review Item ) ) ) (Cg)]

A. Inmitial Calibration
1. Percent RSD within QC limits?

2. Windowing solution analyzed and retention time windows determined?

3.  Were all signal/noise ratios met?

Were all ion isotopic ratios within spectfications?

Was the 2,3,7,8-TCDD resolution met?

Continuing Calibration
Continuing calibration standard results within QC limits?

il B

Were all signal/noise ratios met?

Were all ion isotopic ratios within specifications?

Was the window defining solution analyzed at the appropriate frequency?

th | & W N

" Were the proper types of continuing catibration check solutions run at the
appropriate frequency?
6. Was the 2,3,7,8-TCDD resolution met?

C. Sampie Analysis
Were sample holding times met?

—

All analyte hits and NDs within set retention time windows?

Are internal standard recoveries within QC limits?
Was a minimum of 20% of the raw data recalculated?

Were signal/noise ratios met for positive results?

Were ion isotopic ratios met for positive results?




FIGURE 8.6-9
ITAS Data Review Check List
DIOXINS/DIBENZOFURANS

Review Item

ITAS Operauon-Specific QAMP
Section No.: Figures
Date Initiated: September |, 1993

Revision No.: 0
Date Revised: N/A
Page 112 of 246

No

)

N/A
)

D. QC Sampile Analysis

1. All Method Blank results "None Detected"?
2. Native spike recoveries of baich MS/MSD within QC limits?

Ii Native spike recoveries of batch LCS (or Blank Spike) within QC limits?
4. Are internal standard recoveries within QC limits?

5. Is the RPD of batch MS/MSD within QC limits?

E. Other
Iu' Are all nonconformances included and noted?

, 2. Are all required forms filled out?

3. Correct methodology used?

Transcriptions checked?

Were all calculations checked at minimum frequency?

Was % moisture and/or % lipids performed?

4
5
6
7
8

Were sample results corrected for % moisture if requested by a client?

|

. Were all manual integrations checked by a second reviewer?

Comments on any “No" response:

9.  Units checked? "

Analyst:

Second-Level Review:

Date:

Date:
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FIGURE 8.6-10
Example Certificate of Analysis
Page 1 of 2

—

NTERNATIONAL ANALYTICAL
SRPORATION SERVICES

~1

IT

9]

CERTIFICATE OF ANALYSIS

Chent Name Date:
Client Company
Client Address

Work Order No.

This is a Certificate of Analysis for the following samples:
Client Project ID:
Date Samples Received:
Number of Sampies

1. Introduction

This section describes general project information. It also includes the date the samples were
received and provides a lisung of the sample numbers. (Both chent and laboratory numbers )

Reviewed and Approved.

Project Manager

Amencan Counal of Independent Laboratones
Intematonal Associaton of Environmenital Testing Laboratones
Amencan Association ©or Laboratory Accreditaton

IT Analytical Services * 304 Directorns Drive, Knaxville. TR 37923 » (613) 490-3211

A )
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FIGURE 8.6-10
Example Certificate of Analysis

Page 2 of 2
IT ANALYTICAL SERVICES
304 DIRECTORS DRIVE
KNOXVILLE, TN
4 {615) 690-3211
Client Project ID ITAS Project No

II. Analytical Data

This section describes the sample preparation and analytical methodoiogies used to extract
and analyze the samples. [t also describes how the sampie results are reported. Additionally,
any project anomalies, nonconformances, variance, or any other type of unusual occurrences
that were noted by the laboratory are documented here.

I11. Quality Assurance/Quality Control

This section describes what type or level of QA/QC was followed. QA/QC requirements may
be intemai or client-specific. Any QA/QC data that exceeded the acceptance criteria will be
noted here. Comments may also be included regarding how the QC sample results may have
affected the data.

(The sampie results follow on additional pages in tabular form.)
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FIGURE 9.3-1
" ITAS Nonconformance Memo
PAGE 1 of 2

LOG §: _ 93 page 1 012

ITAS- Laboratory
LABORATORY NONCONFORMANCE MEMO {NCM)

PROJECT 1D {Name/Number):
MCM INITIATED BY (Nama/Dpal.
PARAMETER(S):

SAMPLE NUMBENIS) AFFECTED:
ama [ weemsc a «= [J aemcrem J woassar aw«
O omsext O wc [ wras O moocaw O oatavens
O mongwer ] ocus O o ] cowrmg O wmrorrnc
O omen d o] a ]
NONCONFORMAN check igte itemis}):
t. D Not encugh Sampie receved 10 DrODE anBiyss. 3. [J Semoie iom during extracuon/analyms:
NQ 14-PIEP OF re-ANAly &S POSBDIS.
2. D Holting tme excesded by davs due to:

N D QC date reponsa 1o chant outside of:

R | CATEGORY I: Out of Laborstory Comeol
D mathod mis D WItenal hmits

m Holtahyg LA enpered BT ISCEIDL.

D QAPP s D contrect ms
21 D CATEGOAY N: Labhormory Dapengent

D reguiutory lmits. D biank centarna

D Wwork Dachiog ] merrument taiurs
D communicatign D other (see #10) . D nearrect
- Procadure(s! Used. (See #10)
13 D CATEGORY Ni: Lebormtory Reruns
130 D aasac:

[} D Irrvaha nstryment cakbrstion. (See #10)
D surrogatas D internai a1sndards
D Spiag recovensy D Disnh contamination D 1 ’ ete oo |

T ncorract/incompiete 8 repOrned 10 Client.

111 D CONFIRMATION. 1Ses 830)

D second column [ conwmnanion cneck

.. D Reported GEECHON mtis) hagher then:

other isee #10)
0 ﬂ method kmns [0 oArrwnn
113 D DAUTION:
O comract vmus O oneses s
[J over canbrason ] under caiwraton
Due ta:
[ other sse 1201
SAMDIE Matrin inautficient sempie
136 D OTMER: twew #10/ D D
[J metrumentenon D other ses #10)

Other impaoity):
1. D {Commema/inptonation.:

NOTIFICATION k igte i :

[ cuent natitred by iname snc date):
D m weting D by FAX D process ‘sz 3’ D resaMmple
[J ovonone ] otre anpiom [ orrwom___ ] Omesenpiom

PROJECT MANAGER isipnature & date)

LD Chent's neme nd raapones:

FURTHER ACTION REQUIRED. SEE PAGE 2 OF 2
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FIGURE 9.3-1
ITAS Nonconformance Memo
Page 2 of 2
INTERNATIONAL TECHNOLOGY CORPORATION L0a e _93. poga2 o2
CORRECTIVE ACTION
D ROOT CAUSE: BATALDATE
O commecTrve acTION: BTMALNOATE
STV Vo PO O SO T S Vo
D ACTIONS TO PREVENT RECURRENCE: SEMALNDATE
FIRET LEVEL SUPERVISON: oars
RESPONSIBLE MANAGEN: DaTE
QC REVIEW
[J NONCONFORMANGE O oercency
[J SURTMER ACTION RECUWED:
ATDHGMID TO.
QC COOMMNATOA OATE
CORRECTIVE ACTION VERIFICATION |
O vemrsn D CANNOT VEREY tapacsly resson)
REASON-
N C E
QC COORDINATON: DATY

SIGNED ORIGINAL MUST BE RETANED IN FILE:

[] auauTY/OPERATIONS FRE

] moscTsue



FIGURE 9.3-2

Example Nonconformance Log

DATE
INITIATED

PROJECT 1D/
WORK ORDER
NUMBER

LAB
AREA

NO. OF
SAMPLES
AFFECTED

NC
CATEGORY

CORRECTIVE
ACTION
TARGETY

DATE

CORRECTWVE
ACTION
COMPLETION
OATE

OR

CORRECTIVE
ACTION
VERIFICATION
DATE/INITIALS

0001

0002

0003

_ 000S

0006

0007

0008

0009

0010

0011

0012

0013

0014

0015

0018

0017

0018

0019

0020

*N =nonconformance ;. ) =deficiency (NOTE: column 10 need not be completed for a deficiency)
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. FIGURE 9.4-1
ITAS Client Satisfaction Survey Form

(Page 1 of 2)

IT QUALITY / CLIENT SATISFACTION SURVEY

CLIENT INFORMATION: PROJECT INFORMATION:
Client Company IT Project Number
Client Contact Title
Address Project Name
Project Size ($000)
Phone
‘ Work Description
IT INFORMATION: Date of Survey

IT ANALYTICAL SERVICES DIVISION

IT Center Performung Service

Project Manager

IT Host Center Name / Number e

IT Host Cemter Location

INTRODLCTION
IT is comminied to maimairung and conunually improving the quality of the services and products we offer. We define
qualty as meeting chiemt requirernents. Therefore, the best measure of our performance is cur clients’ level of satisfaction.

We would like to ask you to help us by answering a few short questions that rats our performance on a scale of 1 to 5.
A reting of “1° indicates totally unsausfactory performance, 8 “3° is acceptable, and g °5° means curstanding.

ing (1-5) Weigh Score
1. Onthis scaje of ] to 5, how well does [T meet your requirements overall? 2.00
L]
| Razing (1-5) Weight Soore
2.  How would you rauwe the timeliness of our work? f l 2.00
L]
l Rsung (1-5) Wei Score
3.  How weil have we met your requiremerxs in adhering Lo and completing I ] 2.00
the required scope of work?
*

| anl (1-%) \Va!l Score
2.00

4. How well did we do in meeting your schedule requirements?

2
[ ing (1-5) Weght | Soore
5. How do you rats the responsivensss of our staff? 2.00
L
[ Rating (1-3) Weight | Scare
6. How do you rate the profestional competence of our staff? | | 2.00
*
| Rating (1-5) Weight Score
7 Wha 1s vour assesyment of how weli we have commurnucated with you during { | 2.00

the course of our work.”
-
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ITAS Client Satisfaction Survey Form

(Page 2 of 2)

IT QUALITY / CLIENT SATISFACTION SURVEY 2.2/

8.  How well does [T's management of our services meet your requiremments?

| Rating (1-5) Weight Score
2.00

*
1 Rating (1-5) Wegn | Soore
9.  How well do our status and progress reports meet your requirements ? | | 2.00
L4
l Raung (1-5) Weight Score
10. How well do our mvoices and biliing procedures meet your requirements? | I 2.00
L4
| Rating (1.3) Weight Score
11.  How do you rate the consistency of our performance? ] [ 2.00
L4
1 Rating ( 1-3) Weight | Score
12.  How would you score the compleleness of our services? l l 2.00
*
1 ing (1-5) Weight | Score
13. How do you rate the overall vaiue of the services and products 2.00
provided to vou by IT?
*
TOTAL SCORE:
AVERAGE SCORE:
PERCENTAGE: Total Possibie:| 130
CLOSING
Thank you very much for your ume. We appreciaie your willingness to help us. Any concerns you may have raised will be
sddressed prompily by the [T Project Manager for your progect.
There 13 one final question: What changes would vou recorrymend that [T make to tmprove its service to you?
Again, Thank vou. Survey Conducied by:
FOLLOWLUP ACTION: Distribution:
What and How: Project Manager
Lab/FAS Durector
VP QHS
Div. Dir QA/QC
Regicnal Di
Who- Date: Other
Reviewer

Signature . Date
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FIGURE 9.5-1
Example Outline Of QA/QCC Monthly Report to Management
Audits
A [nternal Surveillances
B. External Audits
C. Subcontractor Audits
Certifications
A. Pending
B. Received

II.

VL

VIII.

IX.

XI.

Performance Evaluation Samples

A. In-House
B. Pending
C. Received (score)

Holding Time Violations (HTV)

A. Total Holding Time Violations

B. Category I - Out of Laboratory Control
C. Category II - Laboratory Dependent

D. Category III - Laboratory Reruns

QAPjPs

A. Reviewed
B. Received
Training

A. In-House
B. External

Nonconformance Summary and Resolutions
QC Data/Controt Chart Summary

Standard Operating Procedures

Client Satisfaction Surveys

Miscellaneous
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TABLE 2.3-1

ITAS Quality Assurance Documents

Document

ITAS Operation-Specific QAMP
Section No - Tables

Date Intiated: September 1. 1993
Revision No . 0

Date Revised' N:A

Page 125 of 246

Required Approval

ITAS Quality Assurance
Management Plan (QAMP)

«  Provides ITAS Quality Assurance
Policy

« Is applicable to and provides
direction for all ITAS laboratories

¢« Covers administrative and technical
aspects of QA/QC

o Has precedence over all other ITAS
quality related documents

Chief Executive Officer (CEQ), IT
Corporation

Vice President, Quality and Heaith
Services, IT Corporation

Vice President, IT Analytical Services

Division Director, Quality
Assurance/Quality Control

Operation-Specific Quality Assurance
Management Plan (OS QAMP)

«  Describes the local implementation
of the policies in the ITAS Quality
Assurance Management Plan

e Meets or exceeds all requirements of
the ITAS QAMP

«  Describes services and quality
requirements common to [TAS
operations

Vice President, Anaiytical Services,
IT Corporation

Division Director, Quality
Assurance/Quality Control

Vice President. Quality and Health
Services

Division Operations Director

Operating Unit Director

OS QAMP Operation-Specific
Appendices

«  Describes services and quality
requirements unique to each ITAS
operation

Laboratory QA/QCC

Technical Specialist

Operating Unit Director
Division Director, QA/QC

Division Technical Director

Manuals of Practice MOP)

+  Provides in-depth technical
discussions of a specific topic

¢  May be a collection of standard
operating procedures (SOPs).

Vice President, IT Analytical Services

Division Director, Quality
Assurance/Quality Control




TABLE 2.3-1
ITAS Quality Assurance Documents
(Continued) '

ITAS Operation-Specific QAMP

Section No.. Tables

Dae Initiated: September 1. 1993

Revision No 0
Date Revised: N/A
Page 126 of 246

Required Approval

Division Standatd Operating
Procedures (SOF)
(formerly ITTAS Systems Procedures)

Common to all ITAS operations and
standard across the network

Provides dewiled instructions
describing how to perform a specific
operation or task

Defines responsibilities as related to
the operation or task

Defines quality requirements as
related to the operation or task.

ITAS Technical Specialist

Division Director, Quality
Assurance/Quality Control

Division Director, Health and Safety

[TAS Standardization Commitiee
Member

Laboratory-Specific Standard
Operating Procedures (SOP)

Provides detailed instructions
describing hew to perform a specific
operation or task

Defines responsibilities as related o
the operation or task

Defines quality requirements as
related to the operation or task.

Division Director. Quality
Assurance/Quality Control

Division Director, Heaith and Safety
Operating Unit Director
Laboratory Technical Director

Laboratory QA/QCC

|

Project Specific Manuals,
U Quality Assurance Project Plans
(QAPjPs), or Quality Assurance
Program Plans (QAPPs)'"

Defines project requirements
Defines the organizational structure
for 2 project and lines of

communication between the parties

Defines contracnzal requirements as
pertains to sample amalysis

Defines regulatory requirements

Takes precedence aver conventional
ITAS QA practices for the project

Operating Unit Director
Laboratory QA/QCC
Laboratory Technical Director

Laboratory Heaith and Safety
Coordinator

Project Manager

Client Representative
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) TABLE 2.3-1
ITAS Quality Assurance Documents
(Continued)
Document Purpose Required Approval
Quality Assurance Summary (QAS) s  Defines specific QA/QC +  Approval varies within the operations
(Operation-specific document) requirements

|| o  Defines reporting requirements

+  Defines any client-specific
requirement that varies from normal

‘" Listed approvals required apply only 10 these documents when generated by ITAS.
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Anaiytical RCRA
Parameters Matrix NPDES™ (SW846)>- ™ CLp# Other
Acidity Water 250 ml plastic or Not Applicable Not Applicabie Not Applicable
glass,
Cool, 4°C,
14 days
Liquid Not Applicable Not Applicable Not Applicable Not Applicable I
TCLP Leachate Nat Appiicable Not Applicabie Not Applicable Not Applicable
Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable
Industrial Waste.
Sludge, Solid. Sediment |
Soil Not Applicable Not Applicable Not Applicable Not Applicable
Alkalinity Water 250 mi plastc or Not Applicable Not Applicable Not Applicable
glass.
Cool, 4¢C,
14 days J
Liquid Not Applicable Not Applicable Not Applicable Not Applicable JI
TCLP Leachate Not Applicable Not Applicable Not Applicabte Not Applicabie
Domestic Waste, Not Applicabie Not Applicable Not Applicable Not Applicabie
Industrial Waste,
Sludge. Solid, Sediment
Soil Not Applicable Not Applicabie Nat Applicable Not Applicable
Ammonia Water S00 ml plastic or Not Applicable Not Applicable Not Applicable
glass.
Cool, 42C
H,S0, 0 pH < 2,
28 days
Liquid Not Applicable Not Applicable Not Appiicable Not Appiicable
TCLP Leachate Not Applicable Not Applicable Not Applicabie Not Appiicabie
Domestc Waste, Not Applicable Not Applicable Not Applicable Not Applicable
industrial Waste,
Sludge. Solid, Sedimemt
Soil Not Applicabie Not Applicable Not Applicable Not Applicable
Biochemical Waier 1000 mi plastic or Not Applicable Not Applicable 200 ml, ‘
Oxygen glass, no ptw_:muve
Demand (BOD) Cool, 40C required,
48 hours 48 hours
Liquid Not Applicable Not Applicable Not Applicable Not Applicable
L el I SN S, Alae A msmlinainls Nar Ansmlircrakhla Alar & nnlicahla Nt Annlirshla
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: ) Table 8.2-1 .
Inorganic Sample Containers, Preservations, and Holding Times
(continued)
Methods
Analytical RCRA
Parameters Matrix NPDES® (SW846)> ™ CLpP® Other
Biochemucal Soil Not Applicabie Not Applicable Not Applicable Not Applicable
Caygen
Demand {BOD)
{continued)
Bromide Water 250 ml plastc or Not Appiicable Not Applicable Not Applicable
glass,
No preservative
required,
28 days
Liquid Not Appiicable Not Applicable Not Applicable Not Applicable
TCLP Leachate Noi Applicabie Not Applicable Not Applicable Not Applicabic
Domestic Waste, Not Applicable Not Applicable Not Appiicable Not Applicable
Industrial Waste,
Sludge. Solid, Sediment
Soil Not Applicable Not Applicable Not Applicable Not Applicable
Chemical Water 250 ml glass or Not Applicable Not Applicable Not Applicabie
Oxygen plastic,
Demand (COD) Cool, 40C,
H.SO, o pH < 2.
28 days
Liquid Not Applicable Not Applicable Not Applicable Not Applicabie
TCLP Leachate Not Applicable Not Applicable Not Applicabie Not Applicabie
Domestic Wasee, Not Applicable Not Applicable Not Applicable Not Applicable
Indusmal Wasee,
Studge. Solid, Sediment
Soit Not Applicable Not Applicabie Not Applicable 2 or 4 oz glass,
No preservative
Chlonde Water 250 ml plastc or Not Applicable Not Appiicabie Not Appiicable
| glass,
F No preservadve
required,
28 days
Liquid Not Applicable Not Applicable Not Applicable Not Applicable
TCLP Leachaie Not Applicable Not Applicable Not Applicable Not Appticable
Domestc Waste, Not Applicable Not Appiicable Not Applicable Not Applicable
Industrial Waste,
Sludge. Solid. Sediment
Soail Not Applicable Not Applicabie Not Applicable Not Applicabie
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Table 8.2-1
Inorganic Sample Containers, Preservations, and Holding Times
(continued) :
Methods
Anslytical RCRA
Parameters Matrix NPDES™ (SWB46)2 ™ CLP- Other J
1
Residual Water 250 ml plastic or Not Appiicable Not Applicable Not Applicable
Chiorine glass,
No preservanve
required,
analyze immediately
Liquwd Not Applicable Not Ap.plicable Not Appiicable Not Applicabie
TCLP Leachate Not Applicable Not Applicable Not Applicable Not Appiicabie
Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable
Industrial Waste,
Sludge, Soiid, Sediment
Soil Not Applicable Not Applicable Not Applicable Not applicable
Chromum Water 200 mi plastic or 250 ml plastc or Not Applicable Not Applicabie
(Cr*) glass, glass,
Cool, 4¢C, Cool, 4¢C,
14 hours 24 hours
Liquid 200 m! plastic or Not Applicabie Not Applicable Not Applicable
glass,
Cool, 40C,
24 hours
TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable
Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable
Industrial Waste,
Studge. Solid, Sediment
Soil Not Applicabie Not Applicable Not Applicable Not Appiicable
Color Waier 250 mi plastic or Not Applicable Not Appiicable Not Applicable
glass,
Cool, 4°C,
48 hours
Liquid Not Applicable Not Applicable Not Applicable Not Applicable
TCLP Leachate Not Applicabie Not Applicable Not Applicable Not Applicable
Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable
Industrial Waste,
Sludge. Solid. Sediment
Soil Not Applicable Not Applicabie Not Applicable Not Applicable “
Conductvity Water 250 mi plastic or Not Applicable Not Applicable Not Applicable E
glass,
Cool, 4°C,
28 days
Liquid Not Applicable Not Applicable Not Applicable Not Applicable
e = - . - o .« =Y & _ac P T N Alne A ceselsmabila




ITAS Operation-Specific QAMP
Section No. Tables

Date Initiated: September 1, 1993
Revision No.: 0

Date Revised: N/A

Page (31 of 246
_ Table 8.2-1
Inorganic Sample Containers, Preservations, and Holding Times
(continued)
Analytical ‘ RCRA
Parameters Matrix NPDES" (SWB46)2- ™ CLp® Other
Conductivity Domesuc Waste, Not Applicabie Not Applicable Not Applicable Not Applicable
{conunued) Indusmial Waste, )
Sludge, Solid, Sediment
Soil Not Appiicabie Not Applicable Not Applicable Not Applicable
Cyamde Water 1 liter plasuc or glass. 1 hiter plastc or glass Not Applicable Not Applicable
{Amenable} NaOH w pH > 12 NaOH o pH > 12
0.6g ascorbic acid*® 0.6g ascorbic acid"™®
Cool, 40C, Cool. 4°C,
14 days unless sulfide 14 days
is present. Then
maximum holding
time is 24 hours
Liquid Not Applicabie Not Applicable Not Applicable Not Applicable
TCLP Leachate Not Applicable Not Applicable Not Applicable 1 liter HDPE™
NaOH w
pH > 12
0.6g ascorbic acid*®
Cool, 40C
Domesuc Waste, Not Appiicabie Not Applicable Not Applicabie Not Appiicable
Indusimal Waste,
Sludge. Solid. Sediment
Soil Not Applicabie Not Applicable Not Applicable Not Applicable
Cyanide Water Not Applicable Not Applicable Not Applicabie 1 liter HDPE®™,
{Free) NaOH o
pH > 12
0.6g ascorbic scid*®
Cool, 4°C,
14 days
Liquid Not Applicable Not Applicable Not Applicable Not Applicable
TCLP Leachaw Not Applicable Not Applicable Not Applicable Not Applicable
Domestic Waste. Not Applicable Not Applicabie Not Applicable Not Applicable
Industrial Waste,
Sludge, Solid, Sediment
Soil Not Applicable Not Applicabie Not Applicable B oz or 16 oz glass
tefion lined lid,
Cool, 4°C,
14 days
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Inorganic Sample Containers, Preservations, and Holding Times
(continued)
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Analytical RCRA
Parameters Matrix NPDES" (SW846)>- ™ CLPp# Other
Cyanide Water 1 lieer plastic or glass. | liter plastc or 1 liter HDPE™, Not Applicabie
(Toml) NaOH w pH > 12, glass,
0.6g ascorbic acid® NaOH to pH > 12
Cool. 4¢C, NaOH w pH > 12 Cool, 4¢C,
14 days uniess sulfide 0.6g ascorbic acid*®
is present. Then Cool.40C, 12 days
maximum holding
nume is 24 hours 14 days
Liquid Not Applicabie Not Applicable Not Applicable Not Applicable
TCLP Leachate Not Applicable TCLP Leachate: 14 Not Applicable 1 titer HDPE™
days
NaOH o pH > 12
Analysis: 14 days 0.6g ascorbic acid®
from end of TCLP Cool, 4¢C
leaching not w
exceed 28 days ol \
Domesac Waste, Not Applicabie Not Applicable Not Applicable Not Appiicable
[ndustrial Waste,
Sludge, Solid, Sediment
Soil Not Applicable 8 or 16 oz glass 8 or 16 oz giass Not Applicable
teflon-lined lids, teflon-lined lids.
Cool. 4°C, Cool, 4°C,
14 days 12 days
|
Fiashpoint Water Not Applicable Not Applicable Not Applicable Not Applicable
(Ignicability)
Liquid Not Applicabie _ No requirements: Not Applicable Not Applicable
250 ml amber glass,
Cool, 4eC
is recommended
TCLP Leachate Not Applicabie Not Applicable Not Applicable Not Applicable
Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable
Industrial Waste,
Sludge, Solid, Sediment
Soil Not Applicable Not Applicable Not Applicable Not Applicabie
Fluoride Water 500 ml plastic, Not Applicable Not Applicable Not Applicable
No preservation :
required,
28 days
Liquid Not Applicable Not Applicable Not Applicabie Not Applicable |I
TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable h
Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable “
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TECHNOLOGY

m INTERNATIONAL Procedure Change No.:
CORPORATION OSOAMP-04

IT ANALYTICAL SERVICES DIVISION
PROCEDURE/DOCUMENT CHANGE

PROCEDURE/DOCUMENT NUMBER: N/A
PROCEDURE/DOCUMENT TITLE: ITAS Operation-Specific Quality Assurance Management Plan (OS QAMP)
(Revision 0, September 1, 1993)

PROCEDURE/DOCUMENT SECTION(S) AFFECTED BY CHANGE:
Table 8.2-1, *Inorganic Sample Containers, Preservatives, and Holding Times®, page 133.

REASON FOR ADDITION OR CHANGE: Addition of Hydrazine (colorimetric) to the table.

CHANGE EFFECTIVE FROM: 02/18/94 TO: Ongoing

SAMPLES OR PROJECTS AFFECTED: N/A

CHANGE:
Add the attached table containing the requirements for hydrazine in front of page 133.

SUBMITTED BY/DATE: Nasreen DeRubeis 02/07/94

| APPROVED BY:

TECHNICAL SPECIALIST/DATE

[TAS DIRECTOR, HEALTH & SAFETY/DATE

ITAS DIRECTOR, QA/QC/DATE I
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ADDITION TO:
TABLE 8.2-1
Inorganic Sample Containers, Preservatives, and Holding Times

Liquid Not Appiicable Not Applicable Not Applicabie Not Appiicabie
TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable
Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable
Industrial Waste,

Sludge, Solid, Sediment

Soil
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Table 8.2-1
Inorganic Sample Containers, Preservations, and Holding Times
(continued)
Analytical RCRA »
Parameters Matrix NPDES"™ (SW846)2- ™ CLP?- Other
Fluoride Soil Not Applicable Not Applicable Not Applicable Not Applicabie
(conanued)
Hardness Water 250 md plastc or Not Applicable Not Applicable 1 liter glass or
(Toual) glass, : polyethylene,
HNO, or H,S0, 10 pH < 2 with
pH < 2, HNO,,
6 months & months
Liguid Not Applicable Not Applicabie Not Applicable Not Applicable
TCLP Leachae Not Applicable Not Applicabie Not Applicable Not Applicable
Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable
Industrial Waste, '
Sludge. Solid, Sedimens
Soil Not Applicable Not Applicable Not Applicable Not Applicable ﬂ
lodide Water 100 ml plasnc or Not Applicable Not Applicable 100 ml HDPE®,
glass, Cool, 4¢C,
Cool, 4°C, 24 hours
24 hours
Liquid Not Applicable Not Applicable Not Applicable Not Applicable
TCLP Leachate Not Appiicable Not Applicabie Not Applicable Not Applicable
Domesnc Waste, Not Applicable Not Applicable Not Applicable Not Applicable
Industrial Waste,
Sludge. Solid, Sediment
Soil Not Applicable Not Applicable Not Appiicabie Not Applicable
Methyiene Blue Water 250 m| piasuc or Not Applicable Not Applicsble 250 ml HDPE™,
Active glass, Cool, 4°C,
Substances Cool, 4°C. 48 hours
(MBAS) 48 hours
{Surfactant)
Liquid Not Applicable Not Applicable Not Applicable Not Appiicable
TCLP Leachate Not Applicabie Not Applicabie Not Applicable Not Applicable
Domestic Waste, Not Applicable Not Applicabie Not Applicable Not Applicable
Industrial Waste,
Sludge, Solid, Sediment
Soil Not Applicable Not Applicable Not Applicable Not Applicabie n




ITAS Operauon-Specitic QAMP
Section No_ Tables
Date Initiated: September !, 1993
_ Revision No.:
Date Revised: N/A
Page 134 of 246

Inorganic Sample Containers, Preservations, and Holding Times
(continued)
Methods
Analytical RCRA
Parameters Matrix NPDES" (SW846)- O CLP* Other
Nigogen, Water 250 ml plastic or Cool, 4C, Not Applicable Not Applicable
Nitrate-Nitrite glass, plastic or glass,
Cool, 40C, 48 hours
H,SO, to pH < 2,
Nigate - 14 days
preserved, 48 hours
unpreserved,
Nitrite - 48 hours,
Nitrate + Nimite - 28
days preserved
Liquid Not Applicable Not Applicable Not Applicable Not Applicsble
TCLP Leachae Not Applicabie Not Applicable Not Applicable Not Applicabie
Domestic Waste, Not Applicable Not Applicable Not Applicabie Not Applicable
Industnal Waste,
Sludge, Solid, Sediment
Soil Not Applicable Not Appticable Not Applicabie Not Applicable
Odor Warer 200 mL glass only, Not Applicable Not Applicable 200 mL glass only,
Cool, 4¢C, Cool, 4¢C,
24 hours 24 hours
Liquid Not Applicable Not Applicable Not Applicable Not Applicable
TCLP Leachate Not Applicable Not Applicabie Not Applicable Not Applicabie
Domestic Waste, Not Applicable Not Applicable Not Applicable Not Appiicable
Induserial Waste,
Sludge. Solid, Sediment
ﬁ Soil Not Applicable Not Applicable Not Applicable Not Appiicable
Oil and Grease Water 1 liter giass, I liter giass, Not Applicabie 1 liter amber glass,
Cool, 4eC Cool, 4°C Cool. 4¢C
HCl or H,S0, w0 H,80, o pH < 2, H,S0,
pH < 2, 28 days pH < 2,
28 days 28 days
Liquid Not Applicable Not Applicable Not Applicable Not Applicable
TCLP Leachate Not Applicabie Not Applicable Not Applicable Not Applicable
Domestic Waste, Not Applicabic 8 oz amber glass with Not Applicable 1 liter amber glass,
“ Industria] Wasie, weflon-lined lid, Cool, 4oC
Sludge, Sofid. Sediment H,80, v
’ Cool, 4oC, pH < 2,
28 days
18 days {Not applicable to
Sludge. sold, or
sediment)
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Table 8.2-1
Inorganic Sample Containers, Preservations, and Holding Times
(continued)
Analytical RCRA
Parameters Matrix NPDES" (SW846)2 ™ CLPp®- Other
Oil and Grease Soil Not Applicable "8 oz amber glass with Not Applicable Not Applicable
{conunued) teflon-lined lid,
Cool, 40C,
28 days
¥
Qrtho- Water 100 mi piastic or Not Applicabie Not Appiicable Not Applicable
phosphorous glass.
Filter on site
Cool 4oC,
. 48 hours
Liquid Not Applicable Not Applicable Not Applicable Not Applicable
TCLP Leachate Not Applicable Not Applicable Not Applicabie Not Applicable
Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable
Industrial Waste,
Sludge. Solid. Sediment
Soail Not Applicable Not Appiicable Not Applicable Not Applicable H
pH Water 100 m) plastic or glass 100 ml! plasnc or Method CLP. Not Applicable
Analyze immediately. glass. Analyze as close 0
This test should be Analyze immediately. eXITacnon as
performed in the This test should be possible
fleld performed in the
Neld
Liqud Not Applicable 100 mi glass, Not Applicable Not Applicable
Cool, 4°C,
Analyze immediately.
This test should be
performed in the
fleld
TCLP Leachate Not Applicable This st is performed Not Applicable Not Applicable
in the laboratory
Domestc Waste, Not Applicabie Not Appiicabie Not Appiicable Not Applicable
Indusrial Waste,
Sludge, Solid. Sediment
Soit Not Applicable 4 oz. glass or plastic, Not Applicabie Not Applicable
Cool, 40C,
Analyzc as soon as
possible.
Phenolics © Water 500 mi glass, 1 liter glass Not Applicable Not Applicabte
Cool, 4oC recommended,
H,S0, wpH < 2. Cool, 4°C
28 days H,50,w pH < 2,

18 days
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Table 8.2-1
Inorganic Sample Containers, Preservations, and Holding Times
(continued)
Methods
Analytical RCRA
Parameters Matrix NPDES" (SW846)®- ™ CLP® Other
Phenolics Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicabie
{continued) Industrial Waste,
Sludge. Solid. Sediment
Sail Not Applicable Not Applicable Not Applicable Not Applicable
Phosphorus Water 100 mi plastic or Not Applicable Not Applicable 100 m! HDPE®,
{Towal) glass,
Cool, 4°C Cool, 4¢C
H,50, 10 pH < 2, HS50, 10 pH < 2,
28 days
28 days
Liquid Not Applicable Not Applicable Not Applicable Not Applicable
TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable |
Domestc Waste, Not Applicabie Not Applicable Not Applicable Not Applicable
Industrial Waste,
Sludge. Solid. Sediment
Soil Not Applicable Not Applicable Not Appiicable Not Applicable ﬂ
Reacuviry Water Not Applicabie Not Applicable Not Applicable Not Applicable
{Cyanide and ,
Sulfide) Liquid Not Applicable Not Applicable Not Applicable Not Applicabie
TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable
Domestic Waste, Not Applicable 10 oz glass amber, Not Applicabie Not Applicable
Industrial Waste, Cool, 4¢C,
Sludge, Solid. Sediment no headspace,
analyze as soon as
possible
Sail Not Applicable Not Applicable Not Applicable Not Applicable
Senleable Solids Water 1000 ml plastc or Not Applicable Not Applicable 1 liter HDPE®™,
glass, Cool, 4°C,
Cool, 4°C, 24 hours
48 hours
Liquid Not Applicable Not Appiicable Not Appiicable Not Applicable
TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable
Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable
Industrial Wasee,
Sludge. Solid. Sediment
Soil Not Applicable Not Applicable Not Applicable Not Applicable |,
Silica, Water Plastic only, Not Applicable Not Applicable Plasac only.
Dissolved 100 mL, 100 mL.,
1 ol Asl™ Cool. 4°C.
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Table 8.2-1
Inorganic Sample Containers, Preservations, and Holding Times
(continued)
I——— —
Methods
Analvtical RCRA
Parameters Matrix NPDES" (SW846)%" ™ CLP® Other
Silica. TCLP Leachate Not Applicabie Not Applicable Not Applicabie Not Applicable
Dissoived
(connnued)
Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable
Industnal Waste,
Sludge. Solid. Sediment
Soil Not Applicabie Not Applicable Not Appiicable Not Applicabie
Suifate Water 100 mi plastc or 100 ml plasuc or Not Applicabie Not Applicable
(80, glass, glass
Coot, 4¢C, Cool, 4eC,
28 days 28 days
Liquid Not Applicable Not Applicabie Not Applicable Not Applicable
TCLP Leachate Not Applicable Not Applicadle Not Applicable Not Applicable  |{
Domestc Waste, Not Applicabie 100 ml! plastic or Not Applicable Not Applicable u
{ Indusmal Waste, glass
Sludge. Solid. Sediment Cool, 40C,
28 days
Not applicable to
sludge, solid, and
sediment.
Sail Not Applicable Not Applicable Not Applicabie Not Applicabie ||
Sulfide Water 500 ml plastic or 500 mi HDPE*, Not Applicable Not Applicable
glass,
Coal, 40C, Coot, 40C
Add 2 ml zinc acerate Add 2 ml 2inc acetare
plus NaOH w plus NaOH to
pH > 9, pH > 9,
7 days 7 days
i Liquid Not Applicabie Not Applicable Not Applicsble Not Applicable
I
TCLP Leachate Not Applicable Not Applicable Not Agplicable * Not Applicable
Domestic Waste, Not Appiicable Fill the surface of the Not Applicable Not Appticable
Industrial Wasee, solid with 2N zinc
Sludge, Solid, Sediment accmate untl
moistened.
! Cool, 4¢C,
store headspace-free
Soil Not Appixabie Fill the surface of the Not Applicable Not Applicable
solid with 2N zinc
acetate unul
moistened.
Cool, 4oC,
store headspace-free
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. ‘Table 8.2-1
Inorganic Sample Containers, Preservations, and Holding Times
(continued)
Methods
Analytical RCRA
Parameters Matrix NPDES" (SW846)2- @ CLPp#+ Other
Sulfite Water 100 mi plastic or Not Applicabie Not Applicable Not Applicabie
(S0y) giass,
No preservative
required,
anaiyze immediately
Liquid Not Applicable Not Applicable Not Applicable Not Applicable
TCLP Leachate Not Applicable Not Applicabie Not Applicable Not Applicable
Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable
Industriai Wasie,
Sludge, Solid, Sediment
Soil Not Applicabie Not Applicable Not Applicabie Not Applicabie
Temperanire Water 1 liter plastic or glass, Not Applicable Not Applicable Not Applicable
analyze immediately in
the field
Liquid Not Applicable Not Applicable Not Applicable Not Applicable
TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable
Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable
Induserial Waste,
Sludge. Solid. Sediment
Soil Not Applicabie Not Applicable Not Applicable Not Applicable
Toral Dissolved Water 250 ml piasnc or Not Applicable Not Applicable Not Applicable
Solids glass,
II Cool, 4eC,
7 days
Liquid Not Applicable Not Applicable Not Applicabic Not Applicable
TCLP Leachar Not Applicable Not Applicable Not Applicable Not Applicable
Domestic Wasee, Not Applicable Not Applicable Not Applicable Not Applicable
industiai Wase,
Sludge. Solid. Sediment
Soil Not Applicabie Not Applicable Not Applicabie Not Applicable
Towl Kjeidahl Water 500 m} plastic or Not Applicable Not Applicable Not Applicable
Nitrogen (TKN) glass,
Cool, 4eC
H,50, wpH < 2,
28 days
Liguxd Not Applicable Not Applicable Not Applicabie Not Applicable
TCLP Leachax Not Applicable Not Applicable Not Applicable Not Applicabie
1 o <. . e e aa . e e Al R b eabba Nat Annlweablie lI
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Table 8.2-1
Inorganic Sample Containers, Preservations, and Holding Times
(continued)
Analytical RCRA
Parameters Matrix NPDES™ (SW846)* 7 CLP# Other
Total Organic Water 100 ml plastic or 100 ml plastc or Not Applicable 100 mi HDPE®,
Carbon glass, glass, H,SO, or HC1
{TOC) H,S50, or HCI H,SO, or HCI wpH < 2,
topH < 2 wpH < 2 Cool, 4°C,
Cool, 40C, Cool, 4°C, 28 days
28 days 28 days
Liquid Not Appiicable Not Applicable Not Applicable Not Applicable
TCLP Leachawe Not Applicable Not Applicable Not Applicabie Not Applicable
Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable
Industnal Waste,
Sludge. Solid, Sediment
Soil Not Applicable Not Applicable Not Applicable Not Applicable
Toml Organic Water Not Applicable 500 mi glass amber Not Applicable Not Applicable
Halides (TOX) tzflon-lined lid.
Cool, 4oC
H,50, w0 pH < 2,
no headspace,
28 days
Liquid Not Applicable Not Applicable Not Applicable Not Applicable ||
TCLP Leachate Not Applicable Not Applicabie Not Applicable Not Applicabie
Domestic Wasie, Not Applicable Not Applicable Not Applicable Not Applicable
Industria] Waste,
Sludge. Solid, Sediment
Soil Not Applicable Not Applicable Not Applicable Not Applicable
TPH Warer 1 lLiter glass, 1 liter glass, Not Applicable Not Applicable
H,S0, w pH <2, H,S80, w pH<2,
28 days 28 days
Liquid Not Applicable Not Applicable Not Appticable Not Applicable
TCLP Leachate Not Applicable Not Applicabie Not Applicabie Not Applicable
Domestic Waste, Not Applicable 4 or 8 oz glass Not Applicabie Not Applicable
Industrial Waste, widemouth with
Sludge, Solid, Sediment Teflon-lined lid,
Cool, 42C,
28 days
Soil Not Applicable 4 ot § oz glass Not Applicable 250 od glass,
widemouth with no preservanve
Teflon-lined lid, required,
Cool, 4°C, 28 days
18 days
| Toml Solids | Water 250 mJ piasuc or Not Applicable Not Applicable Not Applicable 1'
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. Table 8.2-1
Inorganic Sample Containers, Preservations, and Holding Times
(continued)
Methods
Analytical RCRA
Parameters Matrix NPDES" (SW846)™ @ CLP°+ Other
Total Solids Liquid Not Applicable Not Applicable Not Applicable Not Applicable
(contnued)
TCLP Leachare Not Applicable Not Applicable Not Applicable Not Applicable
Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable
Industnal Waste,
Sludge. Solid. Sediment
Soil Not Applicable Not Applicable Not Applicable Not Applicable
j Towa! Warer 250 ml plastic or Not Appiicable Not Applicable Not Applicable
Suspended glass,
Solids Cool, 40C,
7 days
Liquid Not Applicable Not Appiicabie Not Applicable Not Applicable
TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable “
Y Domestic Waste, Not Applicabie Not Applicable Not Applicable Not Applicable
Industrial Waste,
Sludge. Solid, Sediment
Soil Not Applicable Not Applicable Not Applicable Not Applicable
Toual Volatle Water 250 ml plasuc or Not Applicable Not Applicable 250 mt. HDPE®,
Solids glass, Cool, 4°C,
Cool, 4¢C, 7 days
7 days
Liquid Not Appiicable Not Applicable Not Applicable Not Applicable
TCLP Leachate Not Applicable Not Applicabie Not Applicable Not Applicable |}
Domestic Wane, Not Applicable Not Applicable Not Applicable Not Applicable
Industrial Wasee,
Studge. Solid. Sediment
Sail Not Applicable Not Applicable Not Applicable Not Applicable
Turbidity Water 250 mi plasnic or Not Applicable Not Applicable Not Applicabie
glass,
Cool, 4¢C,
48 hours
Liquid Not Applicable Not Applicable Not Applicable Not Applicable
TCLP Leachate Not Applicable No1 Applicable Not Applicabic Not Applicable ||
Domestc Waste, Not Applicable Not Applicable Not Applicable No1 Applicable
Indusmal Waste,
Sludge. Solid. Sediment
Soil Not Applicable Not Applicable Not Applicable Not Applicable “
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Table 8.2-1
Inorganic Sample Containers, Preservations, and Holding Times
(continued)
. — . - ]
Methods
Analytical RCRA
Parameters Matrix NPDES'" (SW846)%- O CLP®+e Other
ICAP. GFAA, Water 1 liter glass or 1 liter glass or 1 liter glass or Not Applicabie
and Flame AA polyethylene polyethylene polyethylene,
| {excludes conmuner, container, Cool, 40C,
mercury) HNO,w pH 5 2, pH < 2 with HNQ,, pH < 2 with
6 months 6 months HNO,,
180 days
Liquid Not Applicabie No preservative Not Applicable Not Applicable
required,
6 months
TCLP Leachare Not Applicabie 1 liter plastc or glass Not Appiicable Nat Applicable
(glass only if organics
are to be tested from
the same bonle),
HNO, to pH < 2,
” TCLP Leaching: 180
days from field
collection o TCLP
exmction.
Analysis: 180 days
from extraction to
analysis (total elapsed
ime = 360 days)
Domestc Waste, | liter glass or 8 or 16 oz glass or Not Applicable Not Applicable
Industrial Wasts, polyethyiene polyethylene
Sludge, Solid, Sediment container, continer
6 months Cool, 40C,
6 months
Soil Not Applicable 8 or 16 oz glass or 8 or 16 oz glass or Not Applicable
polyediylene polyethyiene
continer, conminer,
Cool, 4¢C, Cool, 4oC,
il 6 months 180 days
Air Not Applicable Not Applicable Not Appiicable Hi-Vols - store in
humidity controlled
cnvironment,
no hokling tme
requirement
|
) HH - no bolding
ame requirement
Mercury Water | liter glags or 1 liter glass or 1 titer glass or Nor Applicable
(CYAA) polyethylene polyethyiene polyethylene
container. conminer, container,
Cool, 4oC, HNO,w pH = 2, Cool, 40C,
HNO,w pH < 2, 13 days piastic, HNO, 10 pH £ 2,
28 days 38 days glass 26 days
Liquid Not Applicable No preservanve Not Applicable Not Appirwcable ||
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Table 8.2-1
Inorganic Sample Containers, Preservations, and Holding Times
(continued)
Methods
Analytical RCRA
Parameters Matrix NPDES" (SWB46)> ™ CLP*- Other
Mercury TCLP Leachate Not Applicable 1 liter HDPE™, Not Applicabie Not Applicable
(CVAA) HNO, w pH < 2,
(connnued) TCLP Leaching: 28
days from field
collection to TCLP
extraction.
Analysis: 28 days
from extraction to
analysis (total elapsed
fime = 56 days.
Domestic Waste, 8 or 16 oz glass or 8 or 16 oz glass or 1 licer glass or Not Appiicable
Industrial Waste. polyethylene polyethylene polyethylene
Sludge. Solid. Sediment container, container, container,
Cool, 4¢C, Cool, 4¢C, Cool, 4oC,
28 days 28 days 26 days
Soil 8 or 16 oz glass or 8 or 16 oz glass or 1 liter glass or Not Applicable
polyethylene polyethylene polyethylene
comtainer, container, container,
Cool, 4¢C, Cool, 4¢C, Cool, 4°C,
28 days 28 days 26 days
Als Not Applicabie Not Applicabie Not Applicable Hi-Vois - store in

National Pollutant Ducharge Elumnanon System

humidity controlled
environment,
no holding ame
requirement

MH - no holding

edition, Fmal Updalel July 1992
Contract Laboratory Program
Holding times are calculated from verified time of sample receipt
High density Polyethylene
Should be used only in the presence of chlorine
Holding times are calculated from date of collection
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Analytical Matrix Methods
Parameters NPDES" RCRA (SW846)®+" | CLP 88 & 90+ Other
Aromatic Water” 40 ml glass VOA vial 40 m! glass VOA vial (in Not Applicable 40 ml glass VOA
Voiales {in duplicate) with duplicate) with teflon- via) with teflon-lined
teflon-lined septa lined septa without septa in duplicate
without headspace, headspace, without headspace,
Cool 40C, Cool 4°C, Add sodium Cool 40C,
Add sodium thiosuifate thiosulfate if residual HClwpH < 2,
if residuai chlorine, ? chlorine,
days with pH > 2 HCI or H,50, or solid
14 days with pH < 2 NaHSO, w0 pH 5 2.
14 days with
pH <2
Liquid Not Appiicable 40 ml glass VOA with Not Applicable Not Applicable
teflon-lined lid,
Cool 40,
14 days
TCLP Not Applicable 4 or 8 oz glass with Not Applicable Not Applicable
Leachate teflon-lined Jid,
Cool, 4oC,
TCLP Leachate: 14
days, Analysis: 14 days
from end of TCLP
leaching (not to exceed
28 days toml)
Domesnc Waste, Not Applicable 4 or 8 oz glass with Not Applicable Not Applicable
Indusmal Wasee, teflon-lined lid, Cool
Sludge. Solids, 40C,
Sediment 14 days
Soil Not Applicable 4 or 8 oz glass with Not Applicable Not Applicable
flon-lined iid,
Cool, 4oC,
14 days
Air Not Appicable Not Applicable Nox Applicable Not Applicable
Dioxins/ Wamers* 1 fiter glass amber with | liter glass amber with Not Applicable Not Applicable
Dibenzofurans weflon-lined lid, teflon-lined 1id,
Cool, 4¢C, Cool, 40C,
Extract, 7 days Extract, 30 days
Analysis, 40 days Analysis, 45 days from
date of collection
Liguid Not Applicable 100 mi gizss amber with Not Applicabie Not Applicable
teflon-lined lid,
Cool, 40C,
Exwact, 30 days
Analysis 45 days from
date of collection
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Table 8.2-2
Organic Sample Containers, Preservatives, and Holding Times
(continued)
Analytical .
Pan:etm Matrix
NPDES" RCRA (SW846)>" | CLP 88 & 90 Other
Dioxing/ TCLP Leachate Not Applicable t liter glass amber with Not Applicable Not Applicabie
Dibenzofurans tefion-lined lid., “
[ (conamued) Cool, 4°C,
Exmact, 30 days
Analysis 45 days from
date of collectdon
Domesuc Waste, Not Applicable 8 or 16 oz glass amber Not Applicable Not Applicable
Industnal Waste. wide mouth with teflon-
Sludge. Salids, lined tid, Cool 4¢C,
Sediment Extract, 30 days
Analysis 45 days from
date of collection
Sotl Not Applicable 8 or 16 oz glass amber Not Applicable Not Applicable
wide mouth with teflon-
lined lid, Cool 4oC,
Extract. 30 days
Analysis 45 days from
date of collecdon
Air Not Applicable Not Applicable Not Applicable Not Applicable
Formaldehyde Water™ Not Applicable Not Applicable Not Applicable Not Applicable
Liquid Not Applicable Not Applicable Not Applicable Not Applicable
TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable
Domestc Waste, Not Applicable Not Applicable Not Applicable Not Applicable
Industrial Waste,
Sludge. Solids,
Sediment
Soil Not Applicable Not Applicable Not Applicabie Not Appiicable
Air Not Applicable Not Applicabie Not Applicable Store at 4°C,
Analysis. 30 days
Herbicides Waterv* 1 liter glass amber with 1 liter glass amber with Not Appiicable 1 liter glass
teflon-lined lid, teflon-lined lid, Cool, 4°C,
Sodium thiosulfate of Sodium thiosulfate if Extact. 14 days.
ascorbic acid if residual chlorine present, Analysis, 28 days
residual chlorine Cool, 49C,
present, Extract, 7 days
Cool, 4¢C, Analysis, 40 days after
Extract, 7 days eXTaAction
Analysis, 40 days after
extraction
Liquid Not Applicable Not Applicable Not Applicable Not Applicable
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Table 8.2-2
Organic Sample Containers, Preservatives, and Holding Times
(continued)
Analytical Matrix Methods
Parameters NPDES" RCRA (SW846)>* | CLP 88 & 90+ Other
Herbicides TCLP Leachate Not Applicable 4 or 8 oz glass Not Applicable Not Applicable
{contnued) widemouth with teflon-
lined lid,
Cool, 40C,
TCLP Leachate, 14
days,
Extract, 7 days from end
of TCLP leaching (not to
exceed 21 days toal),
Analysis, 40 days after
extraction
Domestic Waste, 4 or 8 oz glass Not Applicable Not Applicable
Industrial Waste, widemouth with teflon-
Sludge, Solids, lined lid,
Sediment Cool, 4°C,
Exeract, 14 days,
Analysis, 40 days after
extracnon
Soil Not Appiicabie 4 or 8 oz glass Not Applicable Not Applicable
widemouth with teflon-
lined lid,
Cool, 4sC,
Extract, 14 days
Analysis, 40 days after
extraction
Air Not Applicable Not Applicable Not Applicable Not Applicable
Nitroaromatics Water Not Applicable 100 m} glass with teflon- Not Applicable 1 liter glass amber
lined cap, with teflon-lined lid,
Cool, 4¢C Cool, 4°C,
Extract, 7 days
Amalysis, 40 days
Liquid Not Applicable Not Applicabie Not Applicable 100 al glass amber
with teflon-lined lid,
Cool, 4°C,
Extract, 14 days
Analysis, 40 days
TCLP Leachate Not Appiicable Not Applicable Not Applicable Not Applicable
Domestic Waste, Not Applicable 4 or 8 oz glass amber Not Applicable 8 or 16 oz glass
Industrial Waste, widemouth with teflon- amber wide mouth
Sludge, Solids, lined lid with teflon-lmed iid,
Sediment Cool, 4°C,
Room tempenamire or
cooler Extract. 14 days
Anaiysis. 40 days
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Analytical , Methods
Parameters Matrix
ram NPDES" RCRA (SW846)>* | CLP 88 & 90+ Other
Nitroaromatcs Sail Nat Appiicable 4 or 8 oz glass amber Not Applicable 8 or 16 oz glass
(continued) widemouth with ezflon- amber wide mouth
lined lid with teflon-lined lid,
Cool, 4°C,
Room temperature or
cooler Extract, 14 days
Analysis, 40 days
arr Not Appiicable Not Applicable Not Applicable Not Applicable
Non-Methane Water"" Not Applicable Not Applicable Not Applicable Not Applicable
Organic
Compounds Liquid Not Applicable Not Applicable Not Applicable Not Applicable |
NMOC)
¢ TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable J
Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable
Induswmrial Waste,
Sludge, Solids.
Sediment
Soil Not Applicable Not Applicable Not Applicable Not Applicable JI
Air Not Applicable Not Applicabie Not Applicable Summa Cannister,
No preservaton or
holding tme
required
PAH Water* 1 liter glass amber with | liter glass amber with Not Applicable Not Applicable
teflon-lined lid. Adjust teflon-lined lid,
pH w0 5-9 if exmaction If residual chiorine
not to be done within present, add sodium
72 hours of sampling. thiosuifate.
Add sodinm thiosuifate
if residual chiorine Coal, 4°C,
present.
Extract, 7 days
Cool, 42C, Analysis, 40 days afeer
extraction
Exmact, 7 days
Analysis, 40 days after
eATACHOD
Liguid Not Applicable 100 ml glass amber with Not Applicable Not Applicable
teflon-iined Jid,
No preservarive required,
Exoact, 14 days
Analysis, 40 days after
exmaction
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. ) Table 8.2-2
Organic Sampie Containers, Preservatives, and Holding Times
(continued)
Anaiytical Matrix Methods
Parameters NPDES" RCRA (SW846)®“ | CLP 88 & 90" Other
PAH TCLP Leachate Not Applicable Not Applicable Not Applicabie 4 or 8 oz widemouth
{connnued) glass with teflon-
lined lid.
Cool, 40C,
TCLP Leaching: 14
days from fieid
collection 1o TCLP
extraction,
Extract 7 days from
the end of TCLP
leaching (not to
exceed 14 days
total),
Analysis, 40 days
after exaacuos
Domestic Waste. Not Appiicable 4 or 8 oz glass Not Applicable Not Applicable
Industrial Waste, widemouth with teflon-
Sludge. Solids. {ined id,
Sediment Cool. 4¢C,
Extrace, 14 days
Analysis. 40 days after
exmaction
Soil Not Applicable 4 or 8 oz glass Not Appiicable Not Applicable
widernouth with teflon-
lined lid,
Cool. 40C,
Extract, 14 days
Analysis, 40 days after
exmaction
Air Not Appiicable Not Applicable Not Applicable PUF/XAD-2,
Cool, 4°C,
Extract within 7 days
of collection,
Analyze within 40
days from extracnon
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Table 8.2-2
Organic Sample Containers, Preservatives, and Holding Times
(continued)
Analytical Matrix Methods
Parameters NPDES" RCRA (SW846)™® | CLP 88 & 90" Other
Pesticides/ Warer*" 1 liter glass with 1 lier amber with teflon- 1 liter glass amber 1 liter glass (in
PCBs wflon-iined lid. Adjust tined kid, with teflon-lined lid, duplicate) with
pH to 5-9 if extraction If residual chlorine teflon-lined septa,
not o be done within preseat, add sodium Cool, 4°C, Cool, 4°C,
72 hours of sampling. thiosuifate. Exoact, 14 days,
Add sodium thiosuifate Extract within § days Analysis, 30 days
if residual chlotine Cool, 42C, of sample receipt —
present and aldnin 1s Analysis, 40 days 1 lier glass amber
being determined. Extract, 7 days afier extracton with teflon-lined lid,
Analysis, 40 days afier Cool, 4°C,
Cool, 4°C, extracuon Exuact, 30 days
Anaiysis, 45 days
Extract, 7 days from date of
Analysis, 40 days after collecoon
extracgon U
2 X 40 m! glass
amber with teflon-
lined lid. Cool. 4°C,
Extract 7 days
Analyze |4 days
from datwe of
collection
Liquid Not Applicable 100 m! glass with eeflon- Not Applicable 100 mi glass amber
lined lid, with teflon-lined lid,
No preservatve required Cool, 4°C,
Exmct, 14 days Exmuct, 30 days
Analysis, 40 days after Analysis, 45 days
ex(raction from date of
collecnon
TCLP Leachate Not Appticable 4 or 8 oz widemouth Not Applicable 1 licer glass amber
glass with teflon-lined with teflon-lined lid,
Iid, Cool, 4°C,
Extract, 30 days
Cool, 40C, Analysis, 43 days
from dase of
TCLP Leaching: 14 days collection

from field collection o
TCLP exuaction,
Extract 7 days from the
end of TCLP leaching
{not 0 exceed 21 days
toaal),
Analysis, 40 days after

extracnon
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Table 8.2-2
Organic Sample Containers, Preservatives, and Holding Times
(continued)
Analytical . Methods
Parameters Matrix 1.0 ®
NPDES" RCRA (SW846)™ | CLP 88 & 90 Other
Pesticides’ - Domestic Waste, Not Applicable 4 or 8 oz glass Not Applicable 8 or 16 oz glass
PCBs Industal Wasie, widemouth with teflon- amber wide mouth
(contnued) Sludge, Solids, lined lid, with teflon-lined lid,
Sediment Cool, 4°C, Cool 40C,
Extract. 14 days Extract, 30 days
Analysis, 40 days after Analysis, 45 days
exracuon from date of
coliecuon
Soil Not Applicable 4 or B oz glass 4 or 8 oz glass B or 16 oz glass
widemouth with teflon- widemouth with amber wide mouth
lined lid, teflon-lined lid, ] with teflon-lined lid,
Cool, 4°C, protect from light. Cool 4°C,
Exmact, 14 days Cool, 4°C, Extract, 30 days
Analysis, 40 days after Extract, 10 days of Analysis, 45 days
extracton sample receipt, from dawe of
Analysis, 40 days collection
after extraction
Air Not Applicable Not Applicable Not Appiicabie PUF™: Store at 4°C,
Extract, |4 days
Analysis, 40 days
after extraction
Petroleum Water" 1 liter glass amber with Not Applicable Not Applicabile DRO™: 1 liter glass
Hydrocarbons teflon-lined lid, with teflon-lined lid,
pHto < 2 with pHw < 2 with
H,S0,. H,50..
Cooal, 4°C, Cool. 4¢C,
28 days (oil & grease Extract 7 days,
holding time), Amlysis 40 days
GRO™: 40 ml glass
VOA vial with
teflon-lined sepa. in
wmiplicate without
headspace. Cool,
4oC. pH £ 2 with
HCI,
14 days
* , Liquid Not Applicable Not Applicabic Not Appiicable Not Applicable
1 TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable
Domestic Waste, Not Applicable Not Applicable Not Applicabie Not Appiicable
industrial Wasie.
Siudge. Solids,
Sediment
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Table 8.2-2
Organic Sample Containers, Preservatives, and Holding Times
(continued)
Analytical Matrix Methods
Parameters NPDES" RCRA (SW846)™® | CLP 88 & 90 Other
Petroleum Soil Not Applicable Not Applicable Not Applicable DRO™: 4 or8 oz
Hydrocarbens glass widemouth
{continued) with teflon-lined lid,
Cool, 4¢C,
Extract, 14 days
Analysis, 40 days
GRO'“:4 oz
widemouth glass jar
with teflon-lined lid.
with conmainer filled
as full as possibie,
Cool, 4°C,
14 days
Air Not Appiicabie Not Applicable Not Applicable Not Appli:able
Purgeable Warer 40 mi glass VOA vial | 40 ml glass VOA vial (in Not Applicable Not Applicable |
Halocarbons (in duplicate) with duplicate) with teflon-
teflon-lined septa with lined septa with no
no headspace, headspace,
Cool, 4°C, Cool. 4°C,
sodium thiosulfate if HCi or H,S0, or solid
residual chiorine, NaHSO,wpH 5 2,
14 days sodium thiosulfate if
residual chlorine,
14 days
Liquid Not Applicabie 40 mi glasy VOA vial (in Not Applicable Not Appiicable
duplicate) with teflon-
lined septa,
Cool, 4¢C,
-14 days
TCLP Leachace Not Applicable 4 or 8 oz glass with Not Applicable 40 ml glass with
teflon-lined lid, reflon-lined septa.
Cool, 4¢C, Cool 4°C,
TCLP Leachate: 14 TCLP Leaching: 14
days, Analysis: 14 days days
from end of TCLP Analysis: 14 days
{eaching (not to exceed from end of TCLP
21 days woml) leaching (not to
exceed 28 days towl)
Domestic Waste, Not Applicable 4 or 8§ oz glass conminer Not Applicable Not Applicabie
Induserial Waste, with teflon-lined lid, :
Sludge, Solids. Cool 40C,
Sediment 14 days
Soil Not Applicable 4 or 8 oz glass container Not Applicable Not Applicable
with teflon-lined lid.
Cool 4¢C,
14 days
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Organic Sample Containers, Preservatives, and Holding Times
(continued)
Analytical . Methods
Matrix
Parameters NPDES" RCRA (SW846)> | CLP 88 & 90 Other
Semuvolanles Water"” 1 liter glass with { liter amber glass with 1 liter glass amber 1 lier glass amber
reflon-lined lid, teflon-lined lid, with teflon-lined lid, with teflon-lined lid,
Cool, 4°C, Cool, 4°C, Cool, 4°C, Cool, 4°C,
Extract, 7 days Extract, 7 days Extract, § days from Extract, 7 days
Analysis, 40 days Analysis, 40 days sample recemt Analysis, 40 days
Analysis, 40 days
Liquid Not Applicable 100 ml glass with eflon Not Applicable Not Appiicable
lined fid,
No preservadve required,
Extract, 14 days
Analysis, 40 days
TCLP Leachate Not Applicable 1 liter glass with teflon- Not Applicable Not Applicabie
lined lid,
Cool, 4°C,
TCLP Leaching: 14 days
from field collection w0
TCLP exaaction,
Extract 7 days from
TCLP extraction to
preparative extraction,
Analyns, 40 days from
preparative extraction
Domestic Waste, Not Applicable 8 or 16 oz giass wide Not Applicabie Not Applicabie
Industnal Waste, mouth with weflon-lined
Sludge. Solids, lid,
Sediment Cool, 4°C,
Extract, 14 days
Analysis, 40 days after
extracton
Soil Not Applicable 8 or 16 oz giass 8 or 16 oz glass Not Applicabie
widemouts with wefion- amber wide mouth
lined lid, with eflon-lined lid.
Cool, 4°C, Cool, 4oC,
Exmuact, 14 days Extract. 10 days from
Analysis, 40 days after sampie receipt,
exmaction Analysis, 40 days
Air Not Applicable Not Applicable Not Appiicable PUF®/XAD: Swore at
4oC,
extract. 7 days,
Analysis, 40 days
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Table §.2-2
Organic Sample Containers, Preservatives, and Holding Times
(continued)
m
Analytical Matrix Methods
Parameters NPDES" RCRA (SW846)°>> | CLP 88 & 90 Other
Volatles Water™ 40 ml glass VOA vial 40 m! glass VOA vial {in 40 ml VOA giass vial 40 ml giass with
{(in duplicate) with duplicate) with wflon- (in duplicate) with teflon-lined sepa,
| teflon-lined septa lined septa in duplicate | tefion-lined sepra, with Cool, 45C,
without beadspace, without headspace, no headspace, HClw pH 2.
Cool. 4¢C, Cool, 4C, Cool, 4oC, 14 days
HClwopH 2,7 HC! or H,SO, or 10 days from sampie
days with pH 2 2, NaHSO, w pH ¥ 2, receipt 40 ml glass with
Analyze within 14 days Sodium thiosulfate if teflon-lined septa,
of collection with residual chiorine, Cool, 4eC,
pH < 2 Analyze within 14 days 7 days
of collecton with
pH <2
Liquid Not Appiicable 40 ml glass with teflon- Not Applicable Not Applicable
lined sepa,
None required, 14 days
!
TCLP Leachate Not Applicable 40 ml glass with teflon- Not Applicable Not Appticabie "
lined septa,
Coolto < 4°C,
TCLP Lesching: |4 days
from field coliecgon
TCLP extraction,
Analysis: 14 days from
prepanative exaaction o
determinstive analysis,
(oml lapsed ime = 28
days)
Domestic Waste, Not Appiicable 4 or 8§ oz glass with Applicable only to Not Applicable
Industrial Waste, wflon-lined septa, sediment: 4 or 8 oz
Sludge. Solids, Cool, 4¢C, glass with teflon-lined
Sediment Analyze within 14 days septa,
' Cool, 4C,
10 days from sampie
receipt
Soil Not Applicable 4 or 8 oz glass with 4 or 8 oz glass with Not Applicable
Cool, 4°C, Cool, 40C,
Anslyze within 14 days 10 days from sample
receipt
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' . Table 8.2-2
Organic Sample Containers, Preservatives, and Holding Times
(continued)

Methods

Analytical Matri
atrix
Parameters \ NPDES" RCRA (SW846)> | CLP 88 & 90'** Other
Volatles Air Not Applicable Not Applicable Not Applicable Summa Cannister:
(Continued) Store a¢ ambient
temperature, no
bolding tme
requirement

VOST™: Store at <
0eC,
14 days

H™: Store at < h
0oC,
no hoiding ome

®  National Pollutant Discharge Elimination System

@ Resource ervation and Recovery Act (Test Methods for Evaluati lid Waste sical/Chemical Methods, 3rd
edition, Final Update 1, July 1992

®  Holding times are caiculated from the date of collection

“  Contract Laboratory Program

' Holding times are caiculated from verified time of sample receipt

®  Gasoline Range Organics

™ . Diesel Range Organics

@ Poiyurethane foam

®  Industrial Hygiene

4% Volatile Organic Sampling Train

™' When a matrix spike (MS) analysis is required for a water sample, it shouid be sampled in duplicate (two separate
sample conainers). When a matrix spike/matrix spike duplicate (MS/MSD) analysis is required for a water sample, it
should be sampled in triplicate (three separate sample containers).
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Analytical Recommended Holdi um Required for
Parameters Matrix Containers' Preservative Tlm:g Analysis’
i Gross Alpha/Beta Water P.G Field acidified to 180 days after 500 mis
pH < 2 with collection
HNQ,
Soil P.G None 50* gms
Amencium-241 Water P.G Field acidified w0 180 days after 1000° mis
pPH < 2 with coliection
HNO,
Seoll P.G None 30 gms
Carbon-14 Water P.G Field adjusted to 180 days after 100 mis
pH > 9 with collection
NaOH’
Soil P.G None 50 gms
Calcium-45 Water P.G Field acidified to 180 days after 100 mis
pH < 2 with collecton
HNO,
Curlum-242 Water P.G Field acidified 0 180 days after 1000° mis
pH < 2 with collection
HNO,
Soil P.G None 50" gms
Gamma Eminers Water PG Field acidified to 180 days afier 1000* mis
pH < 2 with collection
Actinides, as applicable. HNG,
Co-60. Cs-137, K40, Mn-54, ] S
and other fission/sctivation Soil P.G None 650 gms
products
Iron-55 Water P.G Field acidified o 180 days after 50 mls
pH < 2 with collection
HNO,
Lead-210 Water PG Field scidified 180 days afeer 500 mis
pH < 2 with collection
HNO,
Soil P.G None 50 gms
Nepanium-237 Water P.G Field acidified o 180 days afwr 1000’ mls
pH < 2 with collection '
HNO,
Soil P.G None 50* gms
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: TABLE 8.2-3
Radiological Sample Containers, Preservatives, and Holding Times
(Continued)
#@
. Minimum Volume
. Maxim X
Analytical Recommended Hol di:m Required for
Parameters Matrix Containers' Preservative Timeg Analysis’
Promethjum-{47 Warter P.G Field acidified to 180 days after 250 mis
pH < 2 with collection
HNO,
Plutonium-238,239/240 Water PG Field acidified 1o 180 days after 1000° mis
pH < 2 with collection
HNG,
Sail P.G None 50* gms
Radium-226 Water P.G Field acidified 10 180 days after 1000* mis
pH < 2 with collection
HNQ,
Soit P.G None 50" gms
Radium-228 Water P.G Field acidified o 180 days after 1000* mls
pH < 2 with collection
HNO,
Soil P.G None $0* gms
Strontum-89,90 Water P.G Field acidified to 180 days after 1000* mis
and pH < 2 with collechon
Toral Scrontium HNG,
Soil P.G None 50° gms
Technegum-99 Warer P.G Fieid acidified o 180 days after 100 mis
pH < 2 with collection
HNO,
Soil P.G None 50 gms
Thonum-227.228,230,232 Water P.G Field aciified to 180 days after 1000* mis
pH < 2 with collecton
HNGQ,
Soil P.G None SO* gms
Towl Uraniym Water P.G Field acidified to 180 days after 50 mis
pH < 2 with collecton
HNO,
Soil P.G None 50" gms
Tritum Water P.G* None 180 days after 100 mis
callection
Soil PG None 100 gms
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TABLE 8.2-3
Radiological Sample Containers, Preservatives, and Holding Times
(Continued)
. Minimum Volume
Analytical Recommended m Required for
Parameters Matrix Containers’ Preservative Time Analysis’
Uranium-233/234,235/236 Water P.G Field acidified o 180 days after ' 1000’ mis
pH < 2 with collecten
HNO,
Soil PG None 50" gms \
Uranium-238 Soil P.G None 180 days afier 50* gms
collection
! Plastic (polyethylene), Glass

~

~N e W e e

Assumes that quality control samples have been assigned in the field. If duplicates, marrix spikes and/or matrix spike
duplicates are to be assigned by the laboratory additional muitiple sample volumes are required.

Volumes listed are for standard aliquot size. Detection limit requirements may necessitate larger volumes.
Assumes that Carbon is in the form of CO;".
May be aliquoted or sequentially determined from the same volume.
May be aliquoted or sequentially determined from the same voiume.
Tritium is very volatile. Sample containers must by air tight to eliminate tritium loss.

Dry weight.
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Summary of Inorganic Method Calibrations

Methods
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Analysis | Calibration NPDES" RCRA(SW846)” | CLP (88 & 90)” OTHER
Acidiry Ininal 2 powne calibration of pH Not Applicable 